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3-Phase Regulation 

LOAD RANGE ♦REGULATION ^ 
MODEL VOLT>AMPERES ACCURACY s, 

3Pi5,000.1500-15,000 
3P30,000 3000-30,000 
3P45,000 4500-45,000 


Harmonic Distortion on above models 3y*. 
Lower capacities also available. 


400-800 Cycle line 

INVERTER AND GENERATOR REGULATORS 
FOR AIRCRAFT* 

Single Phase and Three Phase 

LOAD RANGE ♦REGULATION 


of standard eteetronic 
and Nobatrons 


MODEL VOLT-AMPERES 

ACCURACY 

D500 

50 - 500 

0 . 5 % 

D1200 

120-1200 

0.5% 

3PD250 

25 - 250 

0.5% 

3PD750 

75 - 750 

0.5% 

Other 

capacities also available 



The NOBATRON line 


Output 

Load Range 

Voltage DC 

Amps. 

6 volts 

15-40-100 

12 " 

15 

28 " 

10-30 

48 “ 

15 

125 “ 

5-10 


♦ Regulation Accuracy 0.25 71) 1/4 

to full load. 


GENERAL SPECIFICATIONS: 

• Hqrmoriic ciislarlion mdx. 5 % basic, 2% "S’" mociels 

■ Inpwi voltage range 95-125: 220-240 volts <—2 modelst 

• Output adjustable bet. 110-120: 220^240 (—2 models^ 

■ Recovery fime! 6 cycles: (9 cycles) 

♦ Input frequency ronge: 50 to 65 cycles 

* Power factor range: down lo 0,7 P.F. 

* Ambient temperature range:—SO^C to + 50®C 
All AC Regulators A Nobatrons may be used with no load. 

♦Model 1 ovoitahlv with [ncr«aiJ*d regulafioni oituiacy. 

Specjo/ iMoc/efs designed to meet your unusual applications. 

WrUe for the new Sorensen catolog. It contains complete 
specifications on stondord Voltage Regulators, Nobatrons, 
IncrevoltSr Transformers, DC Power Supplies, Saturable Core 
Reactors and Meter Calibrators. 
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under control - 


^ Splil-second liming 
— smooth-flowing pro- 
gram continuity — 
that's the assurance 
the Du Mont Master Control Line 
offers television broadcasters- 
Multiple-studio live programs, 
network participation, local re¬ 
mote pickups, films and rehears¬ 
als, are selected and integrated at 
will. The Du Mont Master Control 
Line consists of groups of inte¬ 
grated equipment capable of per¬ 
forming any desired function of 


television broadcasting in the pro¬ 
fessional manner long associated 
"with sound broadcasting. 

The number of functions incor¬ 
porated in any one master control 
"package" dependa on the com¬ 
plexity of the telecasting station. 
Five basic Du Mont master control 
"packages"meel the requirements 
of the smallest to the largest tele¬ 
casting station. In typical DuMont 
manner, you can start as small as 
you like and grow as large as you 
like, with Du Mont equipment. 


L Generalion of syn¬ 
chronizing signals 
conforming to RMA 
recommendations, 

2. Distribution of 
sync signals, 

3. Push-button selec¬ 
tion of program 
sources for use by 
the transmitter ("on-lhe-air" signal), 

4. Monitoring and distribution of the 
"on-the-air" picture signal. 

5. Push-button selection of program 
sources next to be used as "on-lhe-air'* 
signal (preview signal). 

6,, Monitoring and distribution of pre¬ 
view picture signal. 

7. Monitoring of "on-ihe-air" and pre¬ 
view signal waveforms. 

8. Stabilization of picture and sync sig¬ 
nals from remote program sources, 

9. Test monitoring of master control sig¬ 
nals for maintenance purposes. 

ID. Exclusive Du Mont "fully automatic" 
lap dissolve and fade control—the stand¬ 
ard of all Du Mont control equipment. 


FUNCTIONS.,, 


$ DESCRIPTIVE LITERATURE ON REQUEST 
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choose your Rddiptelephone on 


Radiotelephone is too important an investment to be. made bn 
the basis of high-flown phrases and advertising slogans. It's 
easy to make claims that can’t be proved and to so word state* 
ment.^ that they seem co mean mote than^^t^ do. 

So, choose Carefully. Make sure claims are provablej that 
features mean somethirig^ and that specifications are understand* 
able* The best test is to talk to people who have bought the 
equipment in question* Is it performing according to claims? 
How much does it cost to maintdin? kind of service does 

the manufacturer give? The manufacturer who has nothing to 
hide wilt welcome your skepticism; 


INDUSTRY 11A D E R SN i P 

Motorola xnanufuccures and itistaiU 
more fadiotelephone equipment than 
any others BAR NONE. Motorola 
has more fully qiialifted mobiie-rudio 
developmental engineers in their lab¬ 
oratories devoting time exclusively to 
mobile radio problems than any other 
manufacturer — BAR NONE* Moto¬ 
rola has the largest mobile radiotele- 
ptiofie research laboratory and offer$ 
more product development tha n any 
other — BAR NOP'JE. Motorola has 
pioneered more EM mobile radibtek^ 
phone '^Ersts^' chan any other manu¬ 
facturer^ BAR NONE; EIRSTwith 
20 D..B* quieting at 0i4 microvolt in¬ 
put* EIRST commercially successful 
EM 2-way radioteiephone with FIRST 
noise compensated squelch that makes 
pcesent day radio communications 
practicable, FIRST to successfully build 
equipment for the 152-162 me. band, 
FIRST to develop the vibrator power 
supply in receivers, now accepted as 


advanced desion 


OVERFALL COST 

It's been provecl—Motorola continues to 
operate when others fail. Motorola takes 
lest tifSte outcosts you far-less over the 
years than dny other equipment re^ardhsf 
of mitial price! 

PROVED PfRFORMA 

Hundreds of official records show Motorola 
equipment giving ^like-new'' serv for over 
siac years ^ with only I imited roiitin e main - 
tenanee required- Fart for parti Motorola 
is the sturdiest equipment in the field today 
^ and Motorola's rugged construction pays 
Ofiforyou. 


Only Motorola guarantees fuH 
channel ; utiliaatioci through 
’PRECISION SELECTIVITY. " 
P-S. provides extraordinary 
channel protection from nearby 
central stations and other man* 
made interference. Motorola's 
advanced design is your guar¬ 
antee against early obsolescence. 


VERIFY THE 
FACTS WITH THE 
PEOPLE WHO USE 


A Motorola' GommuniGatioas Eftgipe^^^ 
be glad to call arid discuss radipt^^^ 
it concei-ris your sjpecific problems. He'll 
put you iri touch with people ia your bust* 
ness who are using Motorola equipinent+ 
He'll give you FACTSt not fiGtiba- FIG* 
URJES, nor fables — 


Mttteio&i 






communications division%C hi<;ago St, Illinois 

hi ConadiOi . Roger* Majesfjc, Lttf., Toronto-Mortfr^al 


Here are the FACTS about -compare them with all the others 
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The TV Allocation Hearings 

Telecast Engineering research and 
development activity was quite a fea¬ 
tured topic during the recent tv alloca¬ 
tion sessions in Washington. At this, 
the first comprehensive hearings on 
the channel problem, since the chan¬ 
nels were set up two years ago, over 
100 presented-volumes of engineering 
data as testimony for and against the 
FCC plan which would nearly double 
the present channel setup. The acute 
problem of co-channel or adjacent in¬ 
terference served as a major point of 
most arguments. Exhibits disclosed 
that up to 180-mile separation may 
be required in some instances to avoid 
interference, Directionalized co-chan¬ 
nel operation was offered as one solu¬ 
tion. 

One exhibit, wherein the proposed 
use of channel d by WNHC-TV, New 
Haven, Conn,, was described, showed 
that based on separation versus a 
100:1 and 2:1 signal ratios for co¬ 
channel and adjacent channel clear¬ 
ances, the overlap of WNHC-TV, op¬ 
erating with a power of 20 kw at 500 
feet elevation above surrounding ter¬ 
rain, as against 50 kw at 500 feet for 
WABD on channel 5 and likewise 
Worcester with 50 kw at 500 feet, was 
not greater than anticipated for the 
whole scheme of allocations for the 
New York and New England areas 
on channels 5 and d. 

A plan offered by DuMont sug¬ 
gested an addition of 8 channels which 
are now in use by the Interdepartment 
Radio Advisory Committee (112-118, 
132-138, 138-144, 162-168, 168-174, 
216-222, 222-228, 228-234 me or 162- 
168, 168-174, 221-227, 227-233, 233- 
239, 239-245, 251-257 me). To justify 
this transfer, the government might 
be given an equal number of frequen¬ 
cies in the u-h-f band reserved for 
television. 

Since on September 20, the u-h-f 
band allocations will be probed, this 
approach to the problem will, undoubt¬ 
edly, be reviewed again with, perhaps, 
the entire 2 to 13 channel allocation 
testimony serving as an additional re¬ 
port for the basis of allocation judg¬ 
ment. Several witnesses at the 2 to 
13 channel sessions indicated that no 


final decision could be made until both 
hearings were completed and studied 
carefully. 

It appears as if this fall may see a 
revised allocation pattern which will 
bring new horizons to tv. 

/ofercamer TV-Sound Reception 

The Use of Intercaeeier Sound in 
tv receivers has been the subject of 
many investigations. For instance, the 
matter has been receiving careful 
study by the Television Transmitter 
Committee of the RMA Engineering 
Department. 

At present and in the future, to 
make inter carrier reception ^ feasible, 
at least three conditions must be met: 
(i)—The picture carrier must never 
disappear so that it is always available 
to provide the 4.5 me beat upon which 
the system functions. Local genera¬ 
tion of the 4.5 me carrier is, of course, 
possible but brings with it unwanted 
complexity. (2)—The separation be¬ 
tween the picture and sound carriers, 
nominally 4.5 me, should be held with 
the minimum variation possible so that 
the bandwidth of the audio discrimina¬ 
tor may be kept reasonably small, and 
to insure that a-m noise may be re¬ 
jected with a minimum of limiting in¬ 
volved. (J)—Incidental f-m or phase 
modulation of the picture carrier, with 
respect to the audio carrier, must be 
minimized so as to avoid the introduc- 
* tion of hum or unwanted signal into 
the f-m sound channel. 

Initial opinions indicated that some 
of these limitations would restrict the 
practicality of the system. However, 
recent surveys by S. W. Seeley indi¬ 
cated that these objections may not 
be too well founded. From stations in 
metropolitan New York currently sur¬ 
veyed, indications were that with no 
design or operational changes, the lim¬ 
iting performance of the intercarrier 
receivers was not found excessively 
wanting. To further safeguard per¬ 
formance, however, there is likely to 
be a concerted campaign by propo¬ 
nents of the intercarrier system for 
further safeguards with respect to 
transmitting equipment. 

Commenting on the problem, Leon¬ 
ard Mautner, head of the television 


transmitter division of the Allen B. 
DuMont Labs, stated that although it 
may be argued tliat a substantial mod¬ 
ification of the design or operation of 
the transmitting gear is warranted to 
further the production of low-cost tv 
receivers, an engineering compromise 
whicli wall give the greatest freedom 
to both transmitter and set designers 
is indicated. He said: “Inevitably, 
further study of present transmitter 
capabilities and deficiencies must be 
made before a standards review is in¬ 
dicated for the’ transmitter gear. Like¬ 
wise, a review of the intercarrier set 
requirements must be made before the 
minimum requirements of inter carrier 
set designers could be adequately de¬ 
fined. 

“For the interim period during 
w^hich the intercarrier system holds 
forth with no modification of the trans¬ 
mitter equipment, it would appear 
that broadcasters may expect most fa¬ 
vorable comments of^ their programs 
on intercarrier sets if they will . , . 

(a) Carefully monitor their video 
transmission to insure that maxi¬ 
mum white transmitted corresponds 
to no less than 10% of maximum 
carrier, 

(b) Monitor the frequencies of 
the audio and video carriers so as to 
maintain the 4,5-mc nominal separa¬ 
tion to as much within the present 
FCC standard of ,002% for the in¬ 
dividual carriers as operations will 
permit, 

“These conditions may be readily 
met by telecasters with careful atten¬ 
tion to operating practice. The re¬ 
maining condition of phase modulation 
appears at the moment to be less of a 
limiting factor to satisfactory perform¬ 
ance of intercarrier receivers and one 
that can only be resolved when addi¬ 
tional information is forthcoming from 
both transmitting and receiving 
groups 

“The extent to which intercarrier 
receivers will approach the optimum 
performance that such a system will 
permit, assuming that the requisite 
transmitter deficiencies could be over¬ 
come, will rest primarily with the in¬ 
tercarrier set makers and the self-im¬ 
posed economic conditions,”—L. W. 
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Frequency Stabilization Procedure, Using Feedback 
Technique, Permits Construction of Compact Easy-To- 
Tune Equipment. Uses Microwave Oscillator, Reflex 
Klystron, H-F Discriminator and Direct Coupled (D-C) 
Amplifier Setup. 


by A. V. DONNELLY** 

Assistant Professor 

Department of Electrical Engineering 
The State University of Iowa 

niuUipliL’d tunes pri an mui- 



t-rt.‘quLiic\ nnihiplu r unin 


Hlufk ih<.' froijuejtc; rituluplitr unii. 


Tifi-ei. \ki' (\\(i Iia.sie luellioils cu’ din 
laiMiiii; ;i s[aluli/L‘(l oseillainr at niiei'n- 
vea\e naajiR’iieies, I'lu- iii'-t tre- 

i|nrn(;\ iiHilhf)lieat idti. This i-. tlp' 
ju'aetua mj riiif^lnyiiue a <inait/. er\>tal 
vilu'atiny at a la-la1 1 \a‘l\' !o^\ radio tia-’ 
ijui'iKa. ahosv' output is uivill i piled ihe 
lunudei' Ml limes iieeessaiu U; yue tile 
desired irepiiencv. 1 lie second method 
int'oKi. s idadbaeh t^aduii!|Ues. In ibis 
sclieUM.- sona- t) 'd t la-L | iieuc mseii" i 
ti'^e eoiiti'ol eireuil is imad uhieh is 
capable ot cliauyiny die oscillator Tia* 
ipnencr m a maimer \\bdeb will niaiu' 
tain die naapjeiuw w illdu spL-eilie i 
I i m ii s. 

Frequency MuU/plicofion 

A irepUL-iu.') muhipliei' unit used it\ 
the author is shown in l’'iyme L 1 he 
general jilan ot' its eoimiruction ii|) 
pears in the hi nek diayaani of h'ipure 
d. .\ ci'Vsial whose Irepuenev is ap 
(uoximatelx 7.5 me is imed as tlu' 
ha''ic eleiueiii in a 4 Ih-kKsiron v.\- 
eueie If m]}|oyiny eoiuentional dou¬ 
ble]' and tripler cii'cuils. iliis treqnencx 


put Ireqiuau'v ip' aitproxnuatel y J7tl 
me with a po'wer i>( about Id walls, 
ddiis tVeds the npait of a dlhddystron 
luultiplie.r tube wheU'e an ele\cu-lo|d 
limitiplie.itis 111 trdurs plare. ( ddus nuih- 
tiplication may he ten. ekweii, oi- t^^ eh e 
iniK's depending on die tuniny adiust- 
nieiU. } I bis mullipiier tuhe^ m m ii 
viT) cdTieieiii. and at i,d7d me the om 
put is about Id milliwatis. d'lie oul^ 
pm is then led lo a dK55, a kl\stron 
cascade ampfitiem with a fiowei' pain of 
l.dilfl. d Ills jna i\ide.s a l-wait (apfiioxi- 
malet) i injait to a iKdh klyspom 
a iimhiplier liilie. the output treuu<iic} 
of whicli is ihree times du- nipui :re 
(puauwe or S.dlO me at a tua\a'r of ap- 
imoximateh' Id luiltiw at t-s. 

ddie output of such a \mii will lia\c 
I he same deyrec of siahiiily a^ ihe I f 
uiiart^ CTv'stal used in the exciter unit. 

I )\ emph i) in.y tamiperatiire-re.yulate' i 
ciwsiai units, die fiaapicncy dcviatioii 
can he kei>t to a ininiiiium. 

d'wo Ciimineicial applicatio)is=+=** (u' 
ibis sv.stem lia\e been made: a iniem- 
wa\e blind landing system' and a t\\e- 
wa.y mierowave i-ni systmn lor Usc- ui if 
railroa.d iimtallation.' J-^olli of dies.- 
;s\stems, howaw'er, operate on a Jre 
(pienc)' in the reyion of 5,Odd me. and 
do not usu the dlv46 niiilti]il ier xtaye. 

( )ue of the yreatest di.^ad\:inta,ye.< oi 
the aforementioned sva^tem has been 
the dirriculty in fining a/^. 4 here are 


aeoo! ill ^-III ;i Pi ssei t;i t ii in snlitii i Ut-l l>e 

I'li.l). rL'nin eniL'iil s -a iIk- .Seuc t'nivrfsst ^ 
hvwa. 

'' porinn 1.\ (’<j]lins JCulio ('<niie:ei.'- 

■ i:''Wms Ji)sr:aie<l li.> Speo^ I i vrnst'0|ic C' s 
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The Region of 10.000 3ie' 


nine cavities in the system, three on 
each of three klystron tubes, vv^hich 
require delicate adjustment. The 
problem was recently solved by the 
National Bureau of Standards who 
now' employ the modified setup as its 
microwave frequency standard at the 
Central Radio Propagation Labora¬ 
tory.^ No klystron generators are 
used in this system. Instead, har¬ 
monics of the output frequencies from 
the conventional multipliers are gen¬ 
erated by silicon-crystal multipliers. 
Thus there is no need for the tedious 
cavity adjustments required with the 
klystrons. 

feedback Sfab/Zizafioit 

In this type of stabilization, the fre¬ 
quency of oscillation is generated at 
the value at which it is to be used and 
not derived from multiplication of a 
lower frequency. The frequency of 
the oscillator tnbe is controlled by a 
correction voltage obtained from a fre¬ 
quency discriminator circuit. This 
discriminator circuit converts any 
change of frequency to a correspond¬ 
ing change in voltage. This correc¬ 
tion voltage, in turn, is applied to the 
oscillator tube so that the frequency is 
maintained at a desired value. 

The discriminating action can take 
place at one of tw'o different levels in 
the system; either at (1) a low fre¬ 
quency, usually the intermediate fre¬ 
quency in a superheterodyne receiver 
or at (2), a high frequency, such as 
the microwave frequency of the oscil¬ 
lator to be stabilized. 

low-frequej?cy il-F} Discrimination 

In the low'-frequency discriminating- 
system, the discriminator circuit is of 
conventional design and operates from 
the intermediate frequency. The out¬ 
put from this circuit is allowed to con¬ 
trol the frequency of the oscillator by 
changing one of the electrode voltages. 
This system was used considerably in 
radar systems in which the magnetron 
source was fairly unstable. To keep 
the receiver tuned so that the i-f was 
confined within the bandwddth of the 
i-f amplifier the frequency of the local 
oscillator was changed so that it could 
follow the variations of the signal 
source. (Actually this is opposite to 
frequency stabilization but it is in¬ 
cluded so that the theory presented 
will be complete.) Three of the many 


radar systems that used this method 
were the MPG-1 Fire Control Radar/ 
the APS-15 and the APQ-13“ Radars 
for Blind Bombing. In these cases the 
i-f was 30 me. 

High-Frequency iR-F) Discrimination 

As a contrast to the 1-f discriminat¬ 
ing system, h-f discrimination involves 
the use of a discriminator circuit 
which is capable of converting devia¬ 
tions at the microwave frequency into 
voltage variations. Suitable com¬ 
binations of wave-guide components 
can provide an appropriate discrimina¬ 
tor circuit, the output of which can 
be made to control the voltage of an 
electrode of the oscillator. The elec- 
trade used in the case of the reflex 
klystron is the reflector. 

A Feedback Sfabi/izafion SysFem 

This type of stabilization system 
consists chiefly of a microwave oscil¬ 
lator (a reflex klystron such as the 
723 A/B of the 2K39), a h-f discrim¬ 
inator circuit, a direct-coupled (d-c) 
amplifier and a power supply. Figure 
3 shows the relationship of these units. 
One of the simplest h-f discriminator 
circuits may be formed by a combina¬ 
tion of a hybrid tee, a shorting plun¬ 
ger, a resonant cavity and a crystal 
termination, as sliown in Figure 4. 
With proper adjustment, an amplitude 
variation in the output can be obtained 



Figure 4 

High frequency discriminator. 


with a variation in frequency of the 
input. To minimize variations due to 
temperature changes, the resonant 
cavity used as a reference standard 
was enclosed in a temperature-regu¬ 
lated oven (not showm in the photo¬ 
graph), The output of the discrim¬ 
inator is fed to a direct-coupled ampli¬ 
fier where the minute fluctuations are 
amplified to larger fluctuations. The 
output of the d-c amplifier is connected 
in series with the reflector power sup¬ 
ply of the oscillator tube. The varia¬ 
tions from the d-c amplifier then can 
vary the voltage of the reflector which 


Figure 3 

Setup of a feedback stabilization system. 
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can''*; the tre<.!Uency nf the >y^tein 
U> rctuin t(.> its ori^^inal value. Figure 
3 >hovvs a complete laboratory unit in- 
eortJOratiug the jjo\Aar suijply and tl)e 
d-c ainpidicia and Fij^vire 6 ^hows a 
representative arrangement ot wave¬ 
guide plumbing. 

Xumerous [nodilicatirm> and retine- 
ments are possible but the simplest 
type is presented ^o that complications 
of apparatus and involved theory of 
waveguide components would not over¬ 
shadow the basic operation of the 
svstem. 

Determination ot Stab//ity 

An engineer or a laboratmy tech¬ 
nician working with a stabilir-Cd oscil¬ 
lator always demands that the value of 
the stability be given. In the case of 
the frequency multiplier unit>, this 
value can be easily determined. The 
output of the frequency multiplier unit 
will have the same percentage devia¬ 
tion as the original crystal oscillator, 
lienee, all that is neces^^ary is tc' deter- 
inine the percentage deviation of the 
1-f cry.'^tah This proceduia* presents 
no problem. Tlie output of the crystal 
oscillator can lie cfunpared with that 
of a secondary frequency standard 
previously calibrated from tlu^ signals 
received from WWT of the National 
Bureau of Standard^. 

The determination of the stal.nlity oi 
a feedback stabilization system is, 
however, an entirely did'erent problem. 
To douermine the stability of a feed¬ 
back stabilization system, one could 
compare the output with the output: of 
a frequency multiplier unit whose devi¬ 
ation was known. This tnethod could 
not be universally adopted because of 
the few microwave frequency multi¬ 


plier units available. In addition, it 
is aisumed that the percentage devia¬ 
tion 01 the frequency mult.ipiier unit is 
of a comparable value w ith that of the 
feedback stabilization unit to Ik- meas¬ 
ured. I'his lestriction further reduces 
the mmiher of frequency multiplier 
units that would be suitable kir this 
fiurpose. Because of this difficulty, 
i)ther methods ot determining fre¬ 
quency deviation must be conceived. 

One method which could be utilized 
would be that involving a frequency 
comparison similar to that encountered 
at the lower frequencies. In tiiis 
metlKKl. how'ever, tlie two frevtueneics 
being compared would botli have to be 
unknown. To be more explicit, two 
identical oscillating systems c>f un¬ 
known frequency deviations could be 
beat together giving' some interniediate 
frequency. The frequency deviation 
of til.is intermediate frequency could 
then he determined by conventional 
methods. Thi^ procedure w ill not gi\e 
an absolute \alue because one tin- 
known is being compared with an¬ 
other. Instead, a relative figure of 
merit is obtained indicating the maxi¬ 
mum fleviatioii t)f either oi the two 
units. 

During on investigation, an attempt 
was made to utilize the above method. 
Didieulty was enc'ountered wdth noise 
mrukilat ion on the two oscillators 
w'hich did not jicrmit a .satisfactory 
heat frequency to be obtained. As a 
consequence, a modification of the 
ahrwe method wais used. 

The twai unknown oscillator systems 
were allowed to beat together at a fre¬ 
quency of approximately tw'o mega- 
cycle.s per second. This interniediate 
frequency was passed through an r-f 


amplilita' w Inwe bandw idth could be 
varied over a knowm range. A cath¬ 
ode-ray tube indicated the output from 
the r-t amplifier. The operation of 
tliis method was based on the fact tliai 
as long as tlie cathode-ray tube indi¬ 
cated that an output was being ob- 
iamed, the frequency deviation was 
less than the bandwidth of the r^f am¬ 
plifier, By varying the width of the 
tuned circuits of the amplifier, the lim¬ 
iting value of the frequency deviation 
could he deter mined. Satisfactory re¬ 
sults liave been obtained with a limim 
mg value of stability of the order o'! 
one part in 25,0(X),(K)f) being measured 
when employing an oscillator f re¬ 
queue v in the region of 10.000 me. 

Summory 

I'he frequency multiplier unit en> 
phwing klv.stron multiplier tubes i^ not 
.satisfactory since tedious adjustment 
of the \arious cavities are involved 
Ill adilitiom the use of the multiplier 
tubes re(]uires a numlier of high-volt¬ 
age prwver supplies which should be 
well regulated: items which are costly 
and spacv consuming. These disad- 
vaiuages ha\e been more or less over¬ 
come by the substitution of silfeon- 
crystal multipliers for the klystron^. 
^Vith super rehnement in the driving 
oscillator, it is possible to obtain a fre¬ 
quency >tandard with a variation of 
less than one nari in 100 million. 

.-\s a contrast with the frequcnc} 
multiplier iinit>, a feedback stabiliza¬ 
tion system can provide the ^ame de¬ 
gree of stabilization with much Jess 
equipment residting in a much lower 
cost, and a lower space factor, dhis 

((on />a^fc 31) 
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Figures 1 (left) and 2 (right) 

Figure 1: R&commended method of determining frequency and linearity characteristics of a preamp containing a balanced input transformer. If the preamp 
has a bridging impedance or is to be fed from a source impedance of Ri ohms, then Ri should be made equal to the required impedance. This ean be a 
pure resistance, either carbon or non-inductive wire wound, with a value of about 250 ohms. If the preamp has art input impedance, then Rv is not neces¬ 
sary since the amplifier will terminate tho attenuator. The ground in the balanced attenuator circuit need not necessarily be used for low and medium gain 
amplifiers. It is, however, required for high gain amplifiers. 

The T transformer is desirable to isolate from the unbalanced ground effects which may be present within the audio oscillator. It should be a 1 ;1 ratio 
and have an electrostatic shield. Typical impedance ratios are from 200/200 to 600/600 ohms. 

Figure 2. Circuit recommended for measuring a preamp containing an uub<^aticed-to~groUnd input transformer. 


^Maintenance af Preamp Equipment 

MnSraadcast Transeviptian --Miepraducing Systems 


Maintenance Progam, Developed by NBC Radio-Recording 
Division, Features Tests Which Determine Frequency Re¬ 
sponse, Distortion and Operating Levels of Preamp Units. 

by RALPH 


The preamp is a particularly vital link 
in the broadcast transcription-repro¬ 
ducing- system and accordingly must 
be carefully checked,, at least once a 
month, for its frequency response, dis¬ 
tortion and operating- level. * 

To determine the frequency response 
of the preamp, the Figure 1 circuit can 
be used. The audio oscillator used in 
this setup should cover the 30- to 
15,00Q-cps range. The output o£ the 
oscillator should not contain more than 
1% total harmonic distortion at the 
normal operating level used for the 
proposed tests (approximately T4 vu). 

The use of an isolation transformer 
between the oscillator and the preamp 
input is indicated in this circuit. Ex¬ 
perience has indicated that the use of 
proper isolation will greatly minimize 
errors, particularly when measure¬ 
ments are made at the higher frequen¬ 
cies with circuits which are balanced 
to ground. The isolation transformer 
should provide the correct impedance 
matching between the oscillator output 
and the preamp input; it should also 


include an electrostatic shield, which 
should be connected to a good ground. 

Measurement Technique 

The frequency response characteris¬ 
tic of the preamp can be determined 
by a direct comparison between the 
volume indicator connected to the 
audio oscillator, and the volume indi¬ 
cator connected to the output of the 
preamp. To eliminate any possibility 
of error due to inaccuracies in the voF 


^From maintenance manual, Maintenance 
Procedure For the Broadcast Transcription Sys¬ 
tem prepared by research engineers of NBC 
Raefio*Recording Division. 


G. PETERS 

ume indicators^ the tracking of the 
volume indicators should be compared 
by connecting them in parallel across 
the output of the audio oscillator and 
sweeping over the frequency range to 
be used. The two volume indicators 
should agree with ±.3 db to be consid¬ 
ered satisfactory for use. If the de¬ 
parture should be greater than this 
limit one volume indicator should be 
considered as a standard (usually the 
volume indicator associated with the 
oscillator output), and a correction 
curve used to correct the final reading. 

Many preamps have relatively high 
input impedance. If such a type is to 
{Contimied on page 30) 



Figure 3 

Another preamp setup where the isolation transformer must be 
used since the preamp input is balanced to ground, while the 
compensator has a ground on one leg. Should the preamp have 
a ground on one side of its input, then the isolation transformer 
can be deleted. 


Figure 4 

'Circuit used to measure the transmission of a compensator. R* 
can be a 1 to 10-ohm resistor, providing the pickup impedanee 
is in the vicinity of from 200 to 500 ohms (a-c Impedanee). Ra can 
be approximately 500 ohms. Ra and Ri constitute a voltage di¬ 
vider with Ri low enough in value to permit the signal to be 
injected in series with the pickup and still not disturb the 
compensator circuit by introdneing an appreciable resistance. 
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T'V Transmitter Uesign 


\\ 0M< n] cla^-'' If linear 

aiiipli Ih'i'v last nieiuh. the ^enr pri¬ 
mary ei>ialirion^ winch liru-ar amiili 
liei's nuist meet \\ ere detailed a- sat- 
isiactnr) haix)width, adequate [)rn\aa 
eiitpiit. lineal' onTiail between the 
Imnts i\\ lOtK^ and iiiedtilation. 

and stippre.smon nt ln\\er '-ideliand 
(hrcintr) e\'(ihed tn acliiexe these re¬ 
sults were ia.wiewrd. 

in this installment, lineai' amplifie! 
design i\‘atLires aix^ jirnhed fiirthei' 
i^'i^iire 1 shows the cireiiit break 
dcA'rn oj the two eias> H linear ampb- 
tier st;e^es m which eoupinye and kiad- 
ni<> may lie varied to produce a re¬ 
sponse characierist le satistactoiw feu' 
the wuie band ot treijLiencies required 
tor t\' -er\ ice. Sr^comlary loading is 
increased moving the catliode leads 
( hlanient ) toward tlie open end ot' the 
rL'semanr liru. A tine adjustment oi 
this variable is prewided by a shorting 
bar near the slmrted end of the line. 

Vanatde eriupling is provicled b\' 
ehanging the physical position of the 
secondar\’ with resiiect to the iirimarv 
t)>' means oi a worm dri\'e gearing sys¬ 
tem. ddnA design, showing this plyvs- 
i('al positioning r>f the \arious ele¬ 
ments, is illustrated in the six viewss 
shown in h'ignre 2. It will he noted 
that half wave lines are used, I'liis 
allo\\'s lor greater line length out¬ 
side tile in he to the (jriai'ter 'wa^a' poiiir, 
and in adrlition tnoxadc's greater cou¬ 
pling etiiciency between the stages. It 
is desindile to make the tuned circuits 
only Ix'oad enough to deli\cr high- 
delinition television picture elements 
to realize a satisfactory plate circuit 
efficieiK'y, since circuit efficiency is a 
function of bandwidth. A further 


ci'Uena tor plate-circuit efticieiuw is 
dial the tube out])ut cn cinl he ^Icsigned 
ai'ound a tube with relatue low filate 
resistance, with respeei to the plate- 
Ircid resistanctc in ordei' thcit ma.\imuni 
\'oUage will he dcweloped acro-^s the 
load impedance. 

The modulated aniplitier and class /? 
linear stages are so- tuned that the 
upfier sideband of the television mfor- 
Illation is included in (lie passhanrl 
characteristic of th<‘ tuned eircints, i,e.. 
die can i(T is pe-sitiomd on the edge 
of the low-fi'e(iueiic)' end of the pass- 
hand, and. the circuits are adjusted to 
givtwa sintioth frequency response cliai- 
actenstic over approx i mat el \ T, to 
(Id. +■ 4) me. d’his adjustment pro¬ 
duces a single-sideband transmission 
system, since tlie tuned circuits reject 
tlie lower sideliancl—tmeh tuned circuit 
contributing to the overall attenuation. 
Jn ad<]ition to tiie inherent selectivity 
of the tunerl circuit, a notching (liter is 
coupled to the cathode input eii’cuit of 
tlie in ter modi ate power am pi i tier. This 
filter is adjusted to 1.25 me hn^cr than 
the cari'icr ii'equency anrl results in 
nai'row ing the low froquency skir! of 
tiu' passiiaud eharacteristie. 

Operafion Setup of Amptitieri 

fnitial operation sclup of the class A 
linear ampliher.s is esscntialh' tlie same 
as p)re\dously described for tlw modu¬ 
lated amplifier, excej>t that in tliis case 
the videci signal and r-f dri\'c' jiaramc 
ters arc fixed. Bias should be inaiii- 

I-' i)iurc 1 I above ? 

Imtrinedmie and power amplifier sinjjle sideband 
cl.T-ss S linear amplifier seciioo ot transmitier. 


tanu-d siKdi that ajjprox intaiel) Ki'd 
normal plate current fiow- with no 
excitation. fliis cnnduioii assumes 
tiiat the gidd plate transfer character- 
jstie will he hnear frean this \alue inp 
to [Yw maximum excitation required 
ju'oduce tull rated output, f'or a dm- 
iii(j condition as itescrihed for die mod¬ 
ulated ampliher, the output voltag-c 
will he dii eetl\ proportional to tlie e\ 
citing \'f;iltagc, and the modulalion fiei’- 
eentages will he maintained .slionhl 
the bias he kept at too highly negative 
a \-alue. and the niodulated amplifar 
he adjusu'd for prrtpei' me»fiulation ]>er 
eentages. the video information \\ dl 
saturate in the white direction. This 
Is due to o]K*ratiou about the lower 
knee of the transfer characteristic. 
Obviously should the bias be t(.io posi¬ 
tive, the sync output will swdng into 
the u{.q)er knee of the transter charac¬ 
teristic resulting in s>'nc compression, 
excessi\'e jilate dissipation, and potu' 
efficiency. The condition of exciw- 
six'c negati\e bias may he nutsPed h>' 
reducing tlie modulation jier cent ages 
in tlie modulated amplifier. This setup 
will allow the class B lineai' amplifiers 
te> saturate toward the zero modulation 
direetion. which aajv result in tie.' 
projicr ratio of modulation envelope 
pei'eentagcs. Howe\'er, this eonditit.*n 
should be av(dded, .since the angle of 
How of plate current with respect to 
ihe r-f grid drive will be rerluced, rt'- 
sulting in lower efficiency and [Kjor 
LitilizHlion of The transfer eharacteristie. 

Ou^puf Loocf Consjderof/ons 

Idle ti'ansniitrer output is esseiitiallv 
:i ))alanced sy.-tem since the [XJwer air- 
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Fart III , ., Linear Amplifier Design Features . . . Output 
Load Considerations . . * Testing the TV Transmitter 
(Video Amplifier Modulator Frequency Response) . . . 
Testing D-C Restorer . . . R-F Pass-Band Characteristics. 


by G. EDWARD HAMILTON 

Head;, Television R-F Development Section 
Television Transmitter Department 
Allen B. Du Mont Laboratories, Inc. 


plifier is push pull. Provision may be 
made for either balanced or unbalanced 
output connection, depending upon the 
antenna system to be used. Balanced 
output may be accomplished by con¬ 
necting two transmission lines to the 
output coupling network. The two 
inner conductors connect to the cou¬ 
pling line at a position that produces 
satisfactory loading and match to the 
plate tank circuit, and the two outer 
conductors are bonded to chassis 
thereby producing a balanced output. 
To proceed from a balanced output 
circuit to an unbalanced transmission 
line, it is necessary to insert a balance 
to unbalance converter unit. This 
consists of a so-called hosooka system, 
i.e,, a quarter-wave isolation trans¬ 
former which places the outer conduc¬ 
tor of the output transmission line at a 
high impedance with respect to the 
chassis. Figure 1 shows the manner 
in which the unit is installed in the 
transmitter. The electrical length of 
the basooka is made adjustable by 
means of capacitive end loading for 
channels 2 and and stub shortening 
for channels 4, 5 and 6. 

The antenna is of prime importance 
in any installation since it must pre¬ 
sent a constant resistive load, at the 
end of the transmission line, over the 
entire passband (at least 4 me above 
the video carrier frequency). A stand¬ 
ing-wave ratio of better than 1 :1 must 
be maintained for satisfactory picture 
resolution. Every effort must be made 
to keep the characteristic impedance of 
the transmission line constant since 
irregularities reflect back into the 
output circuit resulting in such 
effects as multiple reflections. These 
mismatches may be observed by the 
following method: (7) The transmit¬ 
ter output line is connected to a resis¬ 
tive impedance equal to its character¬ 
istic impedance and the output charac¬ 


teristic noted as traced on the wob- 
bulator scope with the transmitter op¬ 
erating under conditions of wobbula- 
tion and (2)^ the terminating resistor 
is replaced with the transmission line 
and compared with step 7. It has been 
noted that long transmission line in¬ 
stallations show considerable varia¬ 
tion across the passband especially 
where irregularities exist along the 
transmission line, ft is, therefore, de¬ 
sirable for the antenna and transmit¬ 
ter to be located as close together as 
building layout permits to reduce the 
foregoing conditions. 

Tesfijtg fhe TV Transmiffer 

Video Amplifier Modulator Fre¬ 
quency Response: The video am pi if er 
frequency characteristic must be capa¬ 
ble of essentially fiat response to 5 or 
6 me. The low frequencies may best 
be tested by the application of square 
waves to the input and observing the 
amount of tilt on a 'scope whose 1-f 
characteristic is fiat down to at least 
10 cycles.’- The tilt allowable in a 
video amplifier is of the order of two 
per cent maximum with a sixty cycle 
square wave. In the circuit of Figure 
3 (May, CO'Mmuntcations) there ap¬ 
peared capacitors (Q, C, Cs, Cs and 
Cl<) which act as I-f compensation ele¬ 
ments. Excessive compensation may 
be observed on a 'scope as a rise in 
the trailing edge, while under compen¬ 
sation may result in a rise of the lead¬ 
ing edge. In every case, each stage 
should be flat by itself—staggering 
stages may result in objectionable 
phase shift and should be avoided 
wherever possible. 

The li-f response of video ampin 
hers may be best tested by means of a 
beat-frequency wobbtilator whose out¬ 
put is linear from about 200 kc to 8 
me, and a 'scope. The characteristic 
of this 'scope need not be too exacting 



Fifiure 2 

Top |,i/): Layout of final class B linear ampli¬ 
fier stages. Below (b): View showing manner 
in which the modulated amplifier drives the 
cathode to the intermediate power amplifier. 



Figure 2 

Above*. Tuning and coupling system between in¬ 
termediate power amplifier and power amplifier. 
Below: Another view of tbe tuning and coupling 
system between the intermediate power amplifier 
and power amplifier. 














Fi^^urc^ 2 

of Uii' (Link .uiU initiiut circ\iU '>( ilie puvi.(,r lunplirter 


l i i \\ < >r i- i 

.1 !i)'i[Halanc(; Inicai 'laU'Ct'H 

1- iaiii>inu'i[ (ii niaa^vua- ilia ii*If 

Tlu‘ \Ln iii-tallnK'iil 
ure a 'i\alr*' aini)!) liar ) tha( 

and NhuiU peakiiif ainj>l'>\vd 
wall daaifMii^ aci*’-. lia- -aria^ ele- 
nuail- 1. 1... L:-. L.. \. aiul L caiva- 

l5!]'’f tiia ii-i c<>nijHii^ali(111. Xdin^i- 
inavit i- ,aaa I l')\ waiaarif tin- 

piiwdai'f^i iron ■-(' (hat llal ii'f 

'[luaic} Tf-paii'^r nluain- on? at iea-1 

\- p!'r\ 1- iu-1 \ -laicd v-aaji -iaa'‘ 


■^laailil f)f liai li\ lUali' in ardfi tn 
kfap idia-f -Inu to a niinnnuin I 'n^uta/ 
a -.laiwv a lyfnral -amp nn iha- inaa-- 
nrana.'iil. 

Teiiting the D-(' fiesiort^r: d’ha 
mnalion nf tlia d-a ra-iuror i- 1.. lafar 
all aoiiijio-iia ^idao in I or n nil ion |n llu 
Ina' la\al m[' ilia niodulami. ( irauit 

‘l!-au--inu of iln- (.lanu.-iit wa- ra- 
\ ]a\\ad iindfi' tlia -aaiinn on ilia / a/a - 
‘iinHiliCi ntinfiiliif<)}■ in I'lif Mas i--na- 
arlialc l lu' n'-tonnu ahaiaian. ri-'n' 
mas la niaa-nrad a{ iwo iKnnta 


( i^urc 2 

\iH)(.Iit'r \ ol the pl;U^ Linh ,ai<i iHilpPl circuil i>l the .irnplihei. 



nauK.'l) : if) at tha p:rid ol tlia modu¬ 
lator, or il} at the plate of tha mod¬ 
ulator [-‘ii^iure d :-ho\\^ liou a '-s:o»pa 
mas Ik' coiinaated for (hi- mea-tna 
main Sinat‘ tha and ra.-ult ol tha 
ra^lou'i' 1- to ksH']) the ''>11 a peak a.i 
a aoii'^ianl hum rataraiice in the mi.>du- 
latad r-f amplitier. it has baan found 
da>irahla to maa-ure d-c lamtoration at 
dm plat a of tlia nuMulator (in alfaat at 
tha oral of the modulated amphhar) 
(/ainaction to the ’scope mu-t l>a 
made direcilx to the deHcs:tion plata 
-incs' tha d-a component is the factor 
in i|uestion Wdth no vuKa;) signah thi' 
h('am on the ’'-cope is ad jin --1 ad for 
cantar po-itmn hy means of the posi- 

tionnm aonlrrjl \ idco signal i^ a])- 

pliad to tha viilao amplitier and tha 
j>s'ak -vna f)o-ilinn on the -ai'Ceti must 
remain at a>>antially tlu' esailar po>i 
tion a> adju'-iad aliove for jiropar oper- 
aimn In ca-e tlie haani i> detU-ctod 
ra’f iha face of the catViodenay tube, an 
axtarnal po-idoning bia- m Taaimiad 
sshich \sall eptiah/e the --tatic potential 
1 t i- niifiortant t(» note that thi- re¬ 
moval tha '-ao(H' eha'-.-i- from ground 
fpnaiuial, theraiora. no ilirect ground 
aoniias'tion -Imnld ha niada \s hai a s'\ - 
tarnal po-itmninp i- ragiiiia'd 

H-F Fassb<tnd ( haracteristic: Tha r 1 

pa--hand eharaalari-tie i'- iiKamurad ou 
(ha ina-rar' -aria- Iran-nntiai b\ 
mean- of a hnilt-m v-i ssohliulatoi 
\sho-a irapuenes raiigX' s- me 

n.laiui the carrier fraqiu nas Umda 
ineknp -aii][)hnf eireuit- aia- ni-talled 
in ilu' plate circuit of tiu- modulats'd 
ampiihs'i . eatliode circuit ol tha inter- 
iiiadiata (laos'ai' anijilihaT, aathodu s'lr- 
aun of tlia jiow ar ainjdibai, jilats' cii ■■ 
cult of lha ]>o\\ar amplilu'r. ami 111 tha 
ira.n-mi--iun line out(nn \ ’-coiia i- 
pros idad to nionilor ans thraa oi tlie-e 
jnekup points -imultane'ui-l\. Marker 
fiai plane la- are provided hs injecting 
die carrier Iraijnenes into tlie inodu ■ 
latad anipiilicr grid circuit, and hs' 
in-erriiig ah-orpiion type masm trap-, 
mnad to high and Inw-tiaapiaiuys end- 
of (ha pa--Iiand aliaracten-tic. in tha 
plate ciraitil [iald of tha modubiied 
angili liaic khgure 3 (May article) 
-how- Itow switch S; connects tlie 
modulated aniplilier .grifi- to eithai 
la-gnlar r-f drua^ nr wohhulatsir drive 
h\- mean- oi relay K . 

iniAdjusfmenfs 

\iU‘i initial adju-tmani of die I'l 
-I age- is accompli-lied, on Is a fess 
imiuits'- are required to sdiaek {aa- 
lormmiea or aompansaU' ha (uba I'o 
[)laeenu'm-, ate. Initial adm-nnaiu. 
hossasaay require- a fundamental ap- 

Oii Miml Ms oan ho nst '4 for fhi.^ ;Sr‘l>liC<Ui«.Ki, 
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Figure 3 

Setup of >vobbulator and video amplifier used 
to determine frequency response. 


proach to the problem Jts previously 
described. The coupling between 
stages is reduced to a minimum, 
and gradually increased, until a 
double hump response is obtained wdth 
the low-frequency peak adjusted to 
carrier frequency and the high-fre¬ 
quency peak to approximately 3 me 
higher than carrier frequency—these 
conditions being observed on the wob- 
bulator ^scope at the various pickup 
points. The cathode loadings and 
coupling determine the frequency sep¬ 
aration and flatness of the response 
characteristic—frequency separation is 
predominately affected by coupling, 
while flatness is a function of loading. 
Loading is varied by adjusting the 
point of the cathode connection. Move¬ 
ment toward the open end of the re¬ 
sonant transmission line results in 
in increased loading. A fine adjust¬ 
ment of this parameter is provided by 
the movable shorting bar—this factor 
also has an effect on coupling since the 
area of coupling is affected by its 


movement. I'he foregoing procedure 
applies to the circuits between the 
modulated amplifier plate and inter¬ 
mediate power amplifier cathode, and 
ipa plate and pa cathode. The output 
circuit is tuned as indicated above, 
except that increased loading is ac¬ 
complished by moving the transmis¬ 
sion line connections toward the open 
end of the resonant line output cir¬ 
cuit. Since three ’scopes are provided 
for observing three patterns simul¬ 
taneously, any interaction between 
stages may be observed and corrected 
without the necessity for many re¬ 
test checks. The diode samplers 
most useful for these adjustments are 
located in the ipa cathode circuit, pa 
cathode circuit, and transmission line 
output circuit. Figure 5 shows a typ¬ 
ical passband characteristic for each 
of the three stages. The bandwidth 
was adjusted as shown in the first 
photograph. Curve A is the response 
of the input to the intermediate power 
atnplifier. Curve B is the response in¬ 
to the power amplifier, and curve C 
is the response of the entire transmit¬ 
ter at the transmission line output 
circuit. The low frequency end of 
the sweep is at the left side. The 
marker shown Up near the top of 
the bandpass characteristic represents 
77.25 me (for channel 5 operation). 
The second marker to the right repre¬ 
sents 80 me or a frequency deviation 
of 2.75 me. The third marker to the 
right represents a frequency of 81.5 
me or a deviation of 4.25 me from 
carrier. It will be noted that on the 
extreme left of each curve there is a 
vertical line. This is caused by the 


-Du Mont. 



Figure 4 

Typical measurement arrangement lor determin¬ 
ing d-c restorer operation. 

lack of sw^eep over 75% of a revolu^ 
tion of the wobbulator motor. On the 
remaining 25%, the sweep is initiated 
and the indicated patterns result. It 
will be noted that the low^er side of the 
response characteristic becomes more 
steep as it passes through the amplL 
tiers resulting in adequate suppres¬ 
sion of the lower sideband. 

Pfofe-Bias Voltages 

It has been desirable from theoreti¬ 
cal and practical considerations to 
operate the class B linear amplifiers 
at a plate potential of 2500 volts with 
the bias adjusted to 140 volts. This 
setup allows for optimum transfer 
linearity, and low plate-to-plate imped¬ 
ance resulting in an efficiency of be- 
tw^een 40 and 50% for a bandwidth of 
3 inc across the top of the bandpass 
characteristic. 

[To Be Confmuedl 


Figure 3 

Typical pass-band characteristics for each of three points of measurement. (In securing these curves, the transmitter was set up so that 5.04 peak kw 
was available at black level picture intormation). The curve at left (A) is the response of the input to the intermediate power amplifier. In the 
center (curve B) we have the response to the power amplifier while the curve at the right (C) shows tlie response of the entire transmitter at the 
transmission-line output circuit. The low-frequency end of the sweep is at the left side. The marker (inked in) shown near tlie upper left of the 
bandpass characteristic represents carrier frequency. The second marker to the right represents a frequency deviation of 2.75 me and the third marker 
to the right represents a deviation of 4.25 me from the carrier. It will be noted that on the extreme left of each curve there is a vertical line; this is 
caused by the lack of sweep over }4 of revolution of the wobbulator. On the remaining 14 revolution, the sweep is initiated and the indicated patterns result. 
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TUBE Enffineerinff ISfews 


Joint Army-Navy Electron Tube Committee Recommended 
Subminiatures and Preferred Transmitting Tubes . . . 
Vest Pocket Transmitter Using Subminiatures . . . Instant- 
Heating Miniature Tubes 
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The new Portable Field-Intensity NieteVf 
RCA Type WX-2—shown one-third actual 
size. A loop antenna is built right into the lid! 


a truly portable Field-Intensity Meter 


• Weighing only 121/2 pounds—including bat¬ 
teries, here's a small, compact field-intensity 
meter of high accuracy that carries around like a 
portable radio . . . and operates almost as simply. 
You tune in a signal, adjust a built-in calibrating 
oscillator and receiver gain . . . and read signal 
intensity directly in microvolts-per-meter. No charts, 
curves, or correction factors to worry about. No 
computations to make. 

Designed with a wide sensitivity range of 10 
microvolts/meter to 10 volts/meter, Type WX-2 A 
enables you to make field-strength readings any¬ 
where—from the very shadow of your trans¬ 
mitter, to the toughest location ''down-in-the- 

^Subject to change without notice. 


noise.” Plenty of front-end selectivity, too. Loop 
antenna Q is approximately 100 at one mega¬ 
cycle; An r-f amplifier stage provides a very high 
order of image rejection. 

Power supply; Ordinary flashlight dry cells for 
the quick-heating tube filaments—and a 67-volt 
battery of the size used in camera-type radios for 
the B supply. 

A lot easier now to get the facts on your cover¬ 
age, service area, and antenna efficiency . . . with 
RCA's new portable WX-2 A. Ask your RCA 
Broadcast Sales Engineer for the facts. Or write 
Department 23-G, RCA Engineering Products, 
Camden, New Jersey. 



BROAOCAST COUtRMeNT 

RADIO CORRORATIOM of AMERICA 


FMOiMFSMMe RKODUCTS DCRARTMBNT, CAMDBM.M.J. 

































































V^H'^ F Railroad Radio Link 


Six"€hunn^l Fidt^phant* tarrior Systran 



higure 1 

Map ui San Francisco Ba^ area showing ilic 
transmission path involved in ihv 
Southern Pacific Railroad carrier link. 


Figure 2 

Profile of the San Francisco San Jo^^: link used in the carrier multiplex (eMS. 
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L.\.ni) LiX!-: npKKAroRS in a nniiiber nl 
industries are faced with a double 
problem : 

d'hev are handling growing traffic 
loads uith limited facilities while con- 
tronted with .sharply increa.sed costs, 
bntli for new construction and niaintc- 
nance of existing lines. 

I'hus railroads, petroleum pipe-line 
companies, airports, power utilitie.-s 
and lelepinme system^ have had to seek 
additional methods (d’ increasing tlieir 
traijic hantjling cafiacity. Man\' in 
these heh.U have alreadv taken the .step 
witli multiplex earider teleplione and 
telegra[d] insialkUion^. 

.Now. a great deal of iiueresi be¬ 
ing locu^sed on the pos'^ihilitx- <vl ereat- 
ing ^'Upeidor. low-eo^t eiieuits with 
new^ f(H'm> of highly-directional pednt- 
tC)-[K)int v-h-f radi{.i links. Aji ex¬ 
tremely '-xicee^r^tiil test using '-uch a 
link syH.n-n] eon due ted recent! hy 

S(int!'iei’n raeilie between it^ ollice in 
-dam hranci^co and San jose, a dis¬ 
tance o‘t 44 nnU.---. employing Ihfi-mc 
epn gen lent. 

fquJpmenf' Used 

\n J-m >etup‘ ua> u>e(l w ith leind- 
\\ idth modi!icatifai> to aecrwnniodate 
the 2(KOto-24.()CX) cps reijuirenient of 
the carrier. Kece)\a'r was a crystal- 
controlled double conversion superhet 
with a sensitivity of 0.5 microvolt. 

Sinui!(ane(')U:> six-rhannel non-inter¬ 


fering tvansinission was accomplished 
through the use of a single-sideband 
system.’ 

Five of six channels were used for 
telepiione service and the .sixth was 
utili/ed for transmission of tive pulse 
.signaling and two teletype channels 
(tperating on snh-channel carrier fre- 
(jtiencies in the voice-lrtaiuencv range, 
(Sixteen suh-cliannels can he ini- 
pvao>rd on one voice channel with this 
e 11 u i pn) en t.) \ O i ce ■■ f req ue n c y signal¬ 
ing channels are rated at transmission 
sjjceds up to 15 pps for dialing .service, 
but in this case were arranged to pro- 
\id(' ring’dcoN'ii signaling for the \'Oice 
channels, 

d'elegraph transmitters and receivers 
u.'-ed for teletype operation were oper- 
at(.‘d at 1,625 and 1,775 cqo. .Signal- 
iiig frequeneics (.4 1,^M5, 2.12a, 2,295, 
2,465, and 2,635 cps were n^ed for the 
tive piiKe .-'ignaling <iib-cliannel>. 

Tronim/H/ng Setup 

In tile transmittijig hraneli of the 
■^vsiem, iiuamiing \ oice-fre(|iu nev cur- 
rents enter the terminal and are am- 
[.4died in a limiter amplifier. 4'he out¬ 
put of this amplifier gocv through tiic 
low-pa'^s section of a tran.-rnrtting-hne 
liltcT to the transmitting’ line eircnil 

gSpoM s Oyvotropt’ t'u., RCt l- 

-Sy\suni lOCfl m type Lvnkiin Cftfrici 

lU. 

'■< ) !iS:)i ct][.liilv; ,001 w itj ^>00 ^ihmv 


and becomes the \ oice-fre(|ueiicy cliao 
nel. 

Other voice-frequency currents entey 
tbe terminal at channel-modulator i:;- 
piU circuits for tlic particular channel- 
and are converted to carrier frequero 
cirs hv their associated modem { Dsod- 
lilafor-dionodulator) paneks, Ihc'C 
panels function as inert fia‘(juencv- 
translating devices and include lilter-, 
output-hw'e] adjusting pa<F. and \aT;- 
vtfu'-type modulators aetuaied by eav- 
rier-frequeueV voltages frou! the c;n- 
rier-supply panel. 

Carrier-frefpieney output circuit^ 'U 
modem panels for all odd-numbered 
channels are wired in parallel and c'ci- 
nected to one side of the centrn'-tafqjed 
winding rd' the transmitting diti'eren- 
tial transfonnein Similarly, all carri^-V 
fre([ueney outt)Ut. circuits for mode-, 
panels of even-numbered rhanjKds m'l 
wired in parallel to the nlher '^ide 
the same winhing of the ddlercnii: 1 
tianslornam. 

This transformer is arranged as an 
unbalanced hybrid transformer to p’o - 
vide decoupling, for impedance re.. ■ 
-rms. between the twm groups 
modem [lanels. It seiwe^ to coinfnnc 
all the carrier currents m the inpr.t 
circuit to the transmitting h-f amjdo 
her. d'his amplifier operates at a nor¬ 
mal gain of 42 db and an output tram ■ 
mitt ing level of 4-4 dbm per channel,' 
Amplified carrier currents go to the 
transmitting-line circuit through t! e 
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Southern Pacific San Francisco to San Jose 44-Mile Link 
Employs Duplex Radio (158.19 Me and 154.57 Me) and 
Six-Channel Setup for Intra-Company Telephone and 
Telegraph Service. Six-Channel System Provides Five for 
Telephone and the Sixth for Pulse Signalling and Teletype 
Work. 


by PHILIPS B. PATTON 

Engifi««r 

Lenkurt Electric Company 


high-pass filter section of the transmit- 
ting-Jine filter. 

Aeceiv/ng 

In the terminal receiving branch of 
the carrier equipment, incoming voice 
frequencies pass through a low-pass 
section of the receiving-line filter and 
are amplified by a voice-frequency am¬ 
plifier. This amplifier operates at a 
normal gain of 20 db and his an out¬ 
put level of +4 dbm. The signal is 
then fed to channel 1 terminating 
equipment on a four-wire basis. 

Incoming carrier frequencies go 
through the high-pass section of the 
receiving-line filter and to the receiv-;- 
ing high-frequency amplifier at an in¬ 
put level of -38 dbm. This amplifier 
operates at a gain of 42 db and an 
output level of 4 dbm per channel. It 
passes the carrier currents to the pri¬ 
mary of the receiving differential 
transformer which provides decoupling 
for the carrier-frequency sides of the 
modems used as channel demodulators. 

Here the modems function in a man¬ 
ner opposite to those in the transmit¬ 
ting branch. They serve to select and 
convert the carrier frequencies for each 
channel to voice frequencies which 
next go to the terminal demodulator 
output circuit. En route they pass 
through a channel-level adjusting con¬ 
trol and amplifier having 29-db gain. 
Again, the varistor-type demodulators 


are actuated by carrier-frequency volt¬ 
ages from the carrier-supply panel. 

freqi/encfes 

Frequency characteristics of an aver¬ 
age transmitting channel are shown in 
Figure 5, This curve is representa¬ 
tive of all channels, any variation 
usually being less than 1 db over the 
important part of the frequency range. 
Receiving-channel characteristics are 
approximately the same. 

In Figure 6 appears the frequency 
allocation for a carrier system, show¬ 
ing the spectrum up to 35-channel 


capacity, Channel 1 is a voice-fre¬ 
quency channel with frequencies from 
200 to 3200 cps transmitted directly. 
The carrier-frequency band used for 
channel 2 is obtained by modulation 
with a 7.8-kc carrier, the lower side¬ 
band being used. The upper sideband 
of an 8.2-kc carrier is used for chan¬ 
nel 3. 

Two stages of modulation are used 
to obtain carrier currents for channels 
above the third. Channel 4, for in¬ 
stance, is derived through preliminary 
modulation of voice frequencies at 8,2 
kc to produce an i-f band 5, which is 
the upper sideband of 8.2 kc. This 


Figures 3 (below) and 4 (right) 

Figure 3; Carrier installation in the San Francisco communication 
headquarters of Southern Pacific. Entire terminal unit is in the 
right hand rack. The telegraph, measuring and auxiliary units are 
in the second rack. Figure 4r Block diagram of carrier terminal 
equipment. 


















































FEDERAL'S FM 10 KW Transmitter, officially 
approved by the FCC, has the exclusive “Freque- 
malic" FM Modulator. Jt reduces distortion and 
noise well below RMA specifications, and slabil- 
ires mean carrier frequency within 0,001 per cent 
of assigned value. This transmitter combines out¬ 
standing fidelity with economy, accessibility and 
highly dependable performance. 


FEDERAL'S TranJ- 
mitting Tubes pro¬ 
vide Jong service. They 
stand up under severe 
operating conditions, 
and maintain original 
characteristics for life. 


FEDERAL'S TV Monitor 

meets all FCC require¬ 
ments, Designed for long 
service life, it accurately 
measures video carrier fre¬ 
quency, and monitors sound 
carrier and modulation. 


FEDERAL'S Field lnton»itv 
Meter accurately measures signal 
intensity of AM broadcasting sta¬ 
tions whether in the standard band 
of 530-1600 Kc-200 to 400 Kc - 
1600 to 3600 Kc-or 3600 to 7000 
Kc, This 29-lb. unit is portable. 


HIGHEST GAIN IN THE FIELD WITH FEDERAL'S SQUARE LOOP ANTENNA. In many in¬ 
stallations from coast to coast, this design is producing an effective radiated power of as much 
as twelve times the Kilowatt rating of the FM transmitter. This means new power and new 
range for better and wider service. Federal’s Square Loop Antenna also brings you simplicity 
of mechanical and electrical design.,. greater accessibility for maintenance ... no operational 
tuning . , . maximum lightning protection . . , immediate delivery and ease of installation. 


FEDERAL 

BROADCAST COUIPMENT 

• •. An Outstanding Line Offering 
Finest Performance and Real Economy 

In standard AM and FM transmitters...TV transmitters 
for low or high band operation...square loop antenna 
...special new developments including Studio-to- 
Transmitter Links... Dummy Antenna.. .TV Monitors... 
High Power Transmitting and Rectifier Tubes. 


You can count on Federal Broadcast Equipment —from a complete 
system to an individual installation. Federal Broadcast Equipment 
brings you the latest in engineering technique and practice . . . high 
quality of materials . . . precision craftsmanship of the highest order. 
There is real economy in both initial cost and operation. And you are 
assured of the finest performance, because Federal, sees every job 
through. This Federal policy upholds a reputation established by 
more than 38 years of continuous achievement in the radio trans¬ 
mission field. 




















Fed^ral*$ SfiidfO»fo-Transnifffer link 
for High FidBlify Program 
Tronsmission 


circuits. Combining outstanding fidelity — distortion less than 1% over 
50-15,000 cycles —low noise level, 65 db below 100% modulation —and a 
35-mile “line of sight” range — this system complies with all applicable 
FCC regulations for good engineering practice. Link consists of a trans¬ 
mitter, receiver and two standard 6-foot parabolic reflectors (4- or S-foot 
reflectors supplied on request). 

ONE OF MANY NEW DEVELOPMENTS BY 
FEDERAL TELECOMMUNICATION LABORATORIES 


TRANSMITTER employs advanced-design direct frequency modula¬ 
tion and crystal-controlled klystron power oscillator. Complete moni¬ 
toring facilities include frequency and power measurements, aural 
monitoring, and vacuum tube metering. Designed for mounting on 
standard 19" relay rack, it is only 35" high and 13" deep. 


RECEIVER is a single superheterodyne which utilizes reflex-klystron 
local oscillator. It features pre-selection to reduce possibility of 
spurious interference. Relative stability is maintained within 0.01 
per cent with automatic frequency control. Metering is provided for 
all vacuum tube circuits, carrier level, and crystal current. Same 
mounting and size as transmitter. 




FEDERAL'S De Luxe Studio Con¬ 
sole combines control of all facilities 
of an FM transmitter into one unit—a 
“nerve center"—convenient, foolproof, 
and handsome in appearance. 


FEDERAL'S All-Metol Dummy 
Antenno meets the need of the 
Broadcasting Industry for testing 
of high power, VHF and micro- 
wave (FM and TV) transmitters. 
No conventional resistors and insu¬ 
lators. Compact, light, water-cooled 
—determines RF power accurately. 


FEDERAL'S Standard 5KW AM Broadcast Transmitter assures 
high fidelity performance and maximum operating efficiency. Nomi¬ 
nal output of 5KW can be transferred instantaneously to 1 KW. 
Every component is conservatively operated. Every circuit is engi¬ 
neered for maximum life of its elements. A new simplified power 
supply reduces maintenance to a minimum. Standard operating band. 


Federal Telephone and Radio Corporation 


HCCPINC FCDCRAL VEAfIS AHEAD.. .is IT&T's world w 
reseorchond engineering organization, of which the Federal 
teiecommunicotion LaborotoFies, Nutley, N. J.. is a unit 


ide 


TOO KINGSLAND ROAD, CLIFTON. NEW JERSEY 

In Canada: Federal Electric Manufocturing Company, Lid., Montreal, P. Q. 
Export Distributer*: Internotional Standard Electric Corp, 67 Brood St.. N. Y 
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.i^ruup (it mu rniL-diaU' hu qnoncu'.^ i> 
next modulated at a cari'ier fre(|uencv 
cn i4 kc with the iuuer sidehand 
>e]ecled lor tra)unii>sioi) in the tre- 
qiienCN range (roiii id to 16 ke. 

All other carrier-liaaiuenc} channels 
aia- obtained througli |>reliniinarv mod¬ 
ulation at 7.8 or 8A ke. tr> oinain i-t 
hand^ A or B, followed hy modulation 
a I hii^her carrier frecjiiencics for final 
positioning. d’hi^ procedure permit^ 
simpliiication of electrical wave filters 
u.scd to separate the cliamiel rreipien- 
cies ; reduces the number of dilferenl 
earner frequencies required tor mod¬ 
ulation and demodulation; and allows 
uniform spacing of all cliannel.s at 4-kc 
intenals. 

Aadio Traasmission 

In the Southern Faeifie installation, 
one of tlie duplex radio circuits oper¬ 
ated on 158.IS me. while the other w^as 
on 154.57 me. The six channels called 
icir uniiorm Irequencv res[>onse from 
AH) to idTCH") C|>s. Before the carrier 
ua.N in.-talled, tests were made on the 
]58.19-n)c channel. A.l.OOO-cps tone 
\\a> lued to modulate tlie San Jo.se 
transmitter and grapiiic recorder* was 
used t(t ^tudy the received-.signal levek 
lligher noise Je\els at the San Fran¬ 
cisco end sugge.^ied this procedure. 
Over a lOO-hr period tlie signal to- 
noi^e ratio was 4U db or more. 

.ln\ cstigation.s made with a wide 
range of antennas discF.oefl that the 
most eha^ctive dc.-^ign within the limits 
of practicality is a 16-elemcnt array 
cunsl'^tmg of eight lialf-v\a\e elements 
in phase and eight reflecuus, verticall)' 
polarized. »nta.l fiolarization 


* hSlt ! Htk a 


sho\\L<l nowe ad^antage^. Inn more 
fading prevailed. 

Xin'sc at tlte San Jo^e terminal was 
primal il}' caused l.>y the fact that 
trucks, buses, and automobiles entered 
directly into the .station enclosure clo-e 
by the antenna. sVt the San Francisco 
end the receiver wa.s adjaeent to ele¬ 
vator controls in the Southern Pacihe 
Building wliero large and iias|uent arcs 
were being broken. 

dhe radio equipment wa> modified 
in two w ai s to adapt, it to carrier oper¬ 
ation. 1^'requency response was wid¬ 
ened to give a level variation le-s: than 
1 db within each 4-kc channel from 
1 to iO kc. Betwu'cn 1 kc and 300 cps, 
response fell off 2 db, while a drop of 
3 db appeared from 20 to 30 kc. '14* 
o if set the increased noise level pro¬ 
duced b}- the band vvidLeiimg, external 
r-f power amplifiers were added to the 
basic sets, d'hese increased transmit¬ 
ting power to about 100 watts. They 
each used a pair oi 4E27 pentodes and 
liad 52-ohni coaxial input and output 
leads so the standard transmitter coulrl 
he used as an exciter. 

7'wo units were operated at eacii 
terminal, one as a transmitter rind one 
as a receiver. Not only did this re- 
livve the power supplies r>f rm over 
load, wlu'cli would have resulted from 
simultaneous operation oi both the 
Transmitter and the receiver in a single 
unit, but it also prmdded good shield¬ 
ing bct\\*eeii units and avoided possi¬ 
ble blocking of reeeivcM's in duplex 
ser\ace. 

Operof Ion 

Vn in|.)ut level of -10 dbrn pV'-duced 
HXl per cent modulation of the trans¬ 
mitter. Acc(>rdinglv the earner equip¬ 
ment was adjusted to provide -15 dbrn 
( Laa/hnnaf oti pnpr 35 i 


Figure 6 

i rOLjatjicv al1<K:-iuir>n chart of carrier cqoipmcnr, deiaili[i(i the assijJnmciUis up to a 35'cbannel cupacity. 


I'idurt 5 

r rcqucnc^ curve of an avcrajjc traiismitiing cfiarnicl. This re^ erse lype of plot is tvpiya! thL- 
iclephone tvpe curves prepared to show attenuation characicrj.stics 











































NOISE 


Measurements 


Concluding Installment' of Two-Part Paper Covers 
Measurements In Rooms, Studios and Plants, and 
Relationship of Direct and Reverberant Sounds. 


by ROBERT L. MORGAN 

Engineering Sales Manager 
Norman B. Neely Enterprises 


In making precise measurements in¬ 
doors the reflected sound energy has 
another aspect that may appreciarf^ly 
affect the results. The walls of any 
room will reflect more or less sounds 
depending on the sound absorptivity 
of the materials with which they are 
surfaced. Except in rooms especially 
treated wth a highly sound-absorbent 
material, the reflected or reverberant 
sound is often quite high and v/ill tend 
to obscure the direct sound radiated 
from a source. As mentioned before, 
the direct sound decreases in intensity 
approximately inversely as the square 
of the distance from the source, while 
the reverberant sound in a room is 
independent of the distance but de¬ 
creases as the absorptivity of the room 
and its volume increases. Thus in 
small, live (reflective) rooms, the re¬ 
verberant energy, at points well re¬ 
moved from the source, may be appre¬ 
ciably higher than the direct energy. 
This 'introduces an error in the meas¬ 
urement of direct sound which, under 
many conditions, may be serious 

Figure 1 shows the approximate 
relationship between the direct and 
reverberant sound in the specific room 
for which these curves were calcu¬ 
lated. The diagonal line represents 
the direct sound, which is shown de¬ 
creasing inversely as the square of the 
distance from the source; that is, as 
the distance of the microphone from 
the source is doubled, the direct sound 
energy- falls to one-fourth of ±ts orig¬ 
inal value, or drops 6 db in level. The 
reverberant sound, which when thor¬ 
oughly diffuse, is constant, regardless 
of the position of the microphone in 
the room or its distance from the 
source, is represented by the dotted 
horizontal, line across the middle of the 
drawing. The sum of the direct and 
reverberant sound, which is the inten¬ 
sity the sound meter would measure, 
is shown by the curved line asymp¬ 
totic at both ends to the lines repre¬ 
senting the direct and reverberant 
sound. These acoustic conditions are 
approximated in a room having an in¬ 
terior surface area of 3,000 square 
feet, with an average sound absorp¬ 
tion coefficient of 50% over the audible 
frequency range. 

It will be worth while to examine 
this drawing to see what would take 


installment appeared in the 
February, 1948, issue of Communica¬ 
tions. 


place in this room if noise measure¬ 
ments of some device, such as an elec¬ 
tric fan, for example, were attempted. 
At a distance of one foot from the fan, 
the reverberant sound adds nothing 
and the sound meter would, therefore, 
read the correct level of direct sound. 
However, as the microphone is moved 
away from the source, the reverberant 
energy becomes a larger portion of the 
total and begins to introduce an error. 
For example, at % the total intensity 
is about 1 db above that of the direct 
sound only, which means a 1-db error 
in the measurement. At 77' from the 
source, the direct and reverberant 
sound energies are equal, so that their 
sum which the sound metei* would 
measure, is 3 db higher than that of 

Figure 1 

Approximate relationship between direct and 
reverberant sound. 


the direct sound alone. At about 23\ 
the error would be 10 db and would 
increase to greater values as the dis¬ 
tance between microphone and source 
is increased, 

' It will be seen then, that in this 
particular room, it would be necessary 
to place the microphone not farther 
from the sound source than 4', to limit 
the error in measurement to 1 db. It 
would be inadvisable to attempt to 
eliminate this error by moving the mi¬ 
crophone too close to the sound source. 
Such a procedure would only tend to 
favor one part of the noise-producing 
machine over another part and thus 
fail to give a good average reading. 

It should be borne in mind that this 
distance of 4' and all of the informa¬ 
tion on Figure 1 applies only to this 
specific room, which has the area and 
average absorption given. If either 
(Continued on page 35) 
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Sgnuiln»r StgMitnn l 04 »Miffn 


Problems Encountered in Design and Production . . . Per¬ 
formance and Cost Considerations . . . Advantages and 
Disadvantages of Ring and Slab Magnets . . . Horn Flare 
Considerations . . . Horn Cells . . . Crossover Selection . . . 
H-F and L-F Units . . . Cabinetry. 


by HOWARD SOUTHER 

Stephens Manufacturing Corp. 


In tiii: iHKNiAiUi: si.aci.s oi aii> an, 

I ipaU'Ut liy 

ilu' all [)!'(direct af.)[)licati<>n 
t^> nedd the )}r<)CC>"'C^ ol [nn- 
ductiiMi. \!) cxan^idc nf thi- [duiH>nic- 
noii lr.i^ llu' .^aaicsi- of the coaxial 

2-v\;l\' ^itcakci' Lroin llic wcll-kiiown 
llicatci* 2-\\-.ay cy-tesn.-' cmplM^■c^! lor 
well ^)\vr a decade ni nuation pictiiia--', 
Dii:- hirtli and dc\eIo[)iiieiU oi tine 
coaxial iinit^ from tlu.- separate ^y^'- 
tenm ha^ prornote<! advance^ henetit- 
in^' tile parent dopj^i"!. ( ost^ ep' jnao- 
ductioai ha\c been rednced, promoting 
wide acc<.‘ptaiu'e 1\ laoi-maiice of lioth 

types uf Speakers lias heen improved. 

Presenf Sfofus Of Deve/opmenf 

In siandan! type makers the -inple 
diaphrapan comnionl) used niimt at¬ 
tempt to la'piaultiee taitlifulh a toTie 
ran^e of 'oer H <icta\'es ('r dO to IteOdd 

cps 

Thm means that the \oice coil ai- 
taclied to the single cone must tr\ to 
move in and out through the deiist 
dux area of the pe>]e piece as lar as 
of ;in meli (m low tone.s. ft must 
also attempt to \ihrate \'er\ rapuil\ 
o\er ^hort distances on high notes To 
converi hass pukses to acouMic energ\ 
ehicteiitl) the (haphragnm ^liould fie 
large, and to \ ilii'ate' rapidi\ and gen¬ 
erate trelde tones easily U should lie 
small 

Aeenrdmg'lN a t.\vrj-\\a\ system util¬ 
izing t\\o drixing units m extrenieh 
etiectixe. smex we liaxe one unit lai'ga 
111 -i/.e designed for thi’ range of the 
tir-t niie-half <tf tlu- audible spectrum, 
and anotliei unit small m size. xxhicVi 
getumates tlu rapid f.ahses of the re- 
maming loiK* l ang-e. 

In addition, it -hould be noted tliat 
bass tone:-? are easily heanj throughout 


the listening area. 'They act likt tlx' 
wa\a‘< at the stashoiaa --pimading 
around intei xa iiing ohnecis and llxwx nig 
out to die listxmers on broad angle, 
l ligli ioiU's '-pt.-ed bkc a luillet troin a 
gnu in a single diimction straight !rom 
the axis to tbx' speaker. 

h'or this reason two-wax speaker 
systems provide a m.‘st of dispeising 
cellular liorns as a compUnieiit of tlic 
high frepuencx unit. In this liianner 
tlK biglier irepueiU'ics aim spi'ead 
tliroiigh a h(jri/onial and a xa-rtical 
angle. e<waTing the listxMiing area 
iihiiost (Oinipletelx. 

In J^'ignre 1 at)]'>xs'irs an illustration 
<M a typical txvowvay system w itli a 
pxak-power handling capaeitx' of 80 
xxatts. Ibsual application x\ ill liiid tlx- 
unit ofierating xxithm a range of from 
5 to 40 watts In constructuig this 
unit, tlie 111 mi mum aix'a across the horn 
ofiemiig (70") was computed e.n the 
basis of une-fourib wavelength of tlie 
loxxest frec|uenc} to be re])roxluced—dO 

Fiiiui-f 1 

4t> RO-wait separalt- iht-airc txsU'ni 



exek^s, I in* suitie ludds tri.ie lor lIu' 
high-irepiu'iiey speaker, the b.oi ii ojixm- 
ings o! w hich prox i<lo a cut ott ;it 400 
cxadcs on the sanu' ha.sis. 

In a\r'ragx‘ -v/.v tlu ate! " spx aixer 
liower capaelt) !>■ 40 watts jieak, .md 
normal IcweN lacsolvc tlicmsches into 
tile tmgioii of d to 2.S xvatls. ! )esign is 
the same as that of tlu- unit shown in 
Idgui'e 1, but w ith one-half tlie niimher 

of eompioiu iits, 

Idgure 2 sb<)x\a a smaller two-xxav 
sx str-m with one-halt the [lower, (Oxer- 
all x'liicixncy r- 0 db less rlum fur the 
tluxatx-r system, ail appreciable drop in 
acoijsiie couxersion power, .8(iaci' 
sa\ed twer tlu- theater system m dm! 
in the main to use of du- rerk x battle. 
Ahhougli tlu'se baffle- aim not peculiar 
onlx to two-wax' system,-, they haxm 
bexii found nece.ssarv uu optimum 
opx-ration 'wlieie x ast amoiiiit- oi space 
are not available. Design r- ■'ucli that 
tiu; imsonant period of tlu- enclosure 
coxa i's a liroad band ui tlu- lowa r part 
of tile spectrum, and a lekame )>ort 
near the coue opening alloxx s in-phase 
frtilsatioiis to reinforce the frontal 
xxave. ITie high treqiumcy lioni ents 
x.ift at 8I)(' o'cles. Tins ingher cut-oif 
allow s the horn coiihguration ■'hown to 
he confmed within an 11" iu'ight and 
14" widdi. 

In h'ignrx' d apjieaim an exam])U- <d 
a 2(l-\\att coaxial type ot twn-xvay 
i-eiirodneer 4'lie Ingii-fias'iuenc} iimt 
feeds eight disper.sing cells dirough 
die pole pKX'e of the eoiu- speakx-r 
1'liis unit is d db lovxer in effleiencx 
titan the higure 2 separate txxo-x\a\ 

sx si nil 

Performance And Cosf Consideraf/on 
fn Cooxtai Design 

Fhe filir sued design oi .a coaxial 
unit is illustrated in h'igmre 5 It xmII 
he noted that one magnet structure 
supplies dux for both gaps o[ die imli- 
xidual s])eakers. The diagram illus¬ 
trate- alsn tlu- dux patli and tlu,' use ai 
a sliuni around the higlutrequenex gap 
to morx- deiisxdx saturate tlu' loxx eiui 

Ring And Slab Magnets 

4'he Use of ring ma.gnct" has been 
found teclimcally more advanlagc-ous^ 
lu-cause gretiter contact area is pos- 
,siblc. krom tlu,- practical standpoint. 


10 4 0 








Figure 2 

A 40-^811 separate two-wav system {43'" x 23" 
X 15"), 


however, much less leakage results 
from the slab magnet construction due 
to the longer leakage path it is possible 
to incorporate. Present magnet pro¬ 
duction technique allows for less costly 
manufacture of slab structures. The 
use of Alnico five is, of course, manda¬ 
tory ; incontrovertible superiority of 
over three times that of the next best 
alloy is illustrated in Figure 6. We 
are excluding a platinum alloy from 
the argument as being totally imprac¬ 
tical from the standpoint of cost. 

Horn Ftare Considerafiom 

The exponential flare has for some 
time been considered the ideal design 
for coupling the acoustical energy from 
the generator at high impedance to the 
outside air which offers a considerably 
lower impedance. The formula gov¬ 
erning the rate of flare discloses a 
startling feature. At frequencies above 
cut-off, velocity and pressure are 
exactly in phase, resulting in no move¬ 
ment of air in the horn, which in turn 
precludes the possibility of reflections. 
However, this is not strictly the case. 
We know that sound, even below 
theoretical cut-off frequency, is propo- 
gated along its length in appreciable 
quantity. This is due to approxima¬ 
tions in the formula which includes 
no allowances for the varying speed of 
sound at different altitudes, the impos¬ 
sibility of present generators to be 
joined perfectly in an acoustic fashion 
to the horn throat, lack of control of 
back-pressures in a broad frequency 
band near the region of cut-off, and 
others. 

ModiHed Exponential And Straight 
Exponential Flares 

From the practical aspect, these facts 
would tend to minimize the importance 


of adhering closely to the exact rate of 
flare called for by formula. Tf this 
point is conceded, an obvious adA^an- 
tage possible through a change in this 
flare rate presents itself. A broader 
flare at the mouth of the horns would 
allow for a more spherically emitted 
wave shape, resulting in cleaner re¬ 
sponse because of less discontinuity, 
and in a shorter horn than would 
otherwise be required. Horns have 
been designed for high-frequency units 
utilizing an exponential Hare for three- 
fourths of their length, and making an 
easy transition into a much greater 
flare rate computed from a Bessel 
function for the remaining fourth. 
Measurements haA^e revealed no loss of 
efficiency; in fact, a gain in efficiency 
- has been found in several models pro¬ 
duced. 

Choice of Horn Cell Configuraffon 

Because there exists a huge poten¬ 
tial market for coaxial two-way loud¬ 
speakers in the receiver manufacturing 
field, a study has been made to deter¬ 
mine the minimum number of cells 
required to effect adequate coverage 
under the conditions in Avhich most 
receivers are used and placed in the 
home. It was found that coaxial 
speakers in widespread use were in the 
main limited to application in sets cost¬ 
ing a thousand dollars. Such sets 
Avere of a size Avhich precluded corner 
placement in the room, which would 
decrease dispersing requirements. 

It has been found that a single cell 
covers an angle within the limits of 
20"^, One hundred per cent direct 
dispersion of high frequencies, there¬ 
fore, would call for nine cells in the 
horizontal plane. But it is neither 
practical from a design consideration, 
nor necessary from the listener’s view¬ 
point, to be able to hear direct high 



Figure 3 

Coaxial type 20-vvatt speaker, frame diameter 15". 


frequencies more than 60° off the axis. 
If the size of the cone opening Avould 
allow, it would be ideal to mount a 
horn nest with a 2 x 6 configuration. 
But within the limits of the size of the 
design, 2 x 4 is currently the maxi¬ 
mum. This allows for 80° horizontal 
and 40° vertical dispersion, covering 
90% of the normal listening area. 

Crossover Selection 

In Figure 10 appears a plot of the 
acoustic action of a cone radiator 
operating below 1500 cycles. At these 
frequencies the cone operates in the 
main as a piston: i.e., the motion is 
largely linear. In the diagram the 
cone is mounted on a straight baffle, 
and if we treat the cone interior as a 
pressure area, we find the formation of 
the spherical wave shape required for 
efficient coupling and minimum dis¬ 
continuity. In Figure 11, illustrating 
the acoustic action of a cone radiator 
above 1500 cycles, we note that due to 
the large mass of the cone, consequent 
inertia prevents rapidly oscillating 


















Fifiure 5 

("oaxial unit du-sUn, 


*) 

\ii illn';tran<jn <A the jidvantajies and disad- 
vantaiies of rrnii and slab ma(j,fiets., 


toMT^rT 



('iftuii' 7 

iJenia&iut ) /at tnti iiiid external eiierii’s L'iir\tr^ for 
pertnanent magnet sieel-v. /, ampere turns per 
Mr'titre inch iMi and /i, eneriis in jjr jjap per 
eubrc tncli nl iron i joules j for Alnico 5 lA5i. 
\tnico t 1 \1k cobult steel .16'' iCiS-l6i and 
Nipermuii » N1‘» 



F'iiiurc 8 

V .oinpari'-fiii of modified e\p<>neMtia| born w ith 
a strai/ihl exp^mential Rare 



hiu'li ti cflueiicu*'- truin moving ihi* 
riUipp c(>iU‘. l\xTi\‘niL' oi efhcitncy, 
antJ. 'irry iniporta/it //u’ staju/- 

al ijiiiilily non-linear iiaKion vv- 
sulV'^ eanMnj^' phaxc canet^llation. slancl- 
in^' wavt - aiul a panicularly had form 
ol' ijualilA mipairnicni we nia\ at¬ 
tribute to fli^continuuy ol couplntg 
Strohotiie observation ha^ ^hown a 
^ratlnal breakui> in cone^ '-tartinp 
aiamnd 60<) eyelet intheating that in 
tile region ot 15hh eyclo's and aliove 
thi> matter beeonKA mo'-t '’eriou>. 

dd tore Lore, a crossover Irequeney oi 
approximately r2(K) cyedcs piawerilio 
the niquM' hnnt ot optinuim de-^ign tor 
prc-'cnl d:iv speaker structure'-. In addi¬ 
tion, the a l ten nation should be giadual. 
Vboul 12 d!> per octav'e is considered 
gr-ttal practice and i.s eniphiyed uni¬ 
versally in tlu‘ motion jnetnre ^uidios 
kistabhshed jfractice -iigge^t'- air-core 
coils to eliminate distortion. Metal 
ca^es and iron cores mattaually de 
t'rca^t' die 0 of such networks, can-mg 
the huel to \';uy\ wath tre(|Uency 

The H/gh frequency Untf 

riic Ingh-I I'eqiicncy' unit i- a diclicale 
mechanism d olerani’t"^ are close fn 
Mister lo be eflicKau, exeui-loiis as 

g.re<it as oiie-lourth nub niu-l be 
allowed ror m a unit as small jis the 
2fi-\\aU iy'l>e hull output ai 120f) 
cvcK's puts a greai siiatin on die Iwids 
i rom the \'oiee coil atiaclu'^d lo llu dia 
jihrag'ni ( ^insei|nently lead lailure has 
been the can-e of '>()M rif all liigii- 
ircqiieiuw trouble- In combating this 
pi'oldc'ni, if ba- l>ceii lormd rbal hs"" 
hery Ilium coppi. r strip-, o)lder'-d both 
A lib lead solfiei and alniiiinum -oldei . 
const'cnroud\. ha\e succes-inlly eliini- 
Mated tin- dillicultv ddie uitroduction 
OI harnuiincs cau-ed by lead \ibration 
Is prewenled by damfiemng 

Diapliragms, wbirli 11111-1 be sni'i 

and light, in;iy lie formed in iwo way^. 
1)\ spinning and lyv drawing Apin- 
iniig Is more ecoiioinicrd and from 
-onie siand])omtu bettei' ^tre-sc- are 
held 10 a minimum and morr* accurate 
fmnmng re-nlts. Misiwmg. Ihrmgli 
quicker, call- for Idgdi die co-i aumr- 
n/at)on .Spuming Jimit- eonipliances 
In de-igris ol the anmilai' ty pe. \\ liei'eas 

! t atj gr///, ,vl ) 




Fleisure V 

An M0(gt'>cle horn (16” w \ 10" d x UW” 
oscralh witli a 2 e 4 confi^turation, 4(1' a 80^ 
dispersion, 



Fl>li)rc 10 

Acoijslic acrjnu of ,t coiu' radiator holoo. 1-bb 
cvcIl'^. 


Figure ll 

AOoustii: acuon of a cono radiatot ah<i\c iShU 
cvL'Ies. 



FI (tore 12 

\ hii 4 li-(requenc\ urui 
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WIRELESS OPERATORS ASSOCIATION NEWS 


Persona/s 

Veteran member Chas. E. Drew of 
Tuckahoe has sent in his rcnewaL . . . 
Oldtimer S. Specter has forwarded a 
note stating' that he has changed his 
address to Mobile, Ala. Letter came 
from San Juan. Apparently S S is on 
his way to Mobile. . . . Lt. Col. M. Fer¬ 
nandez had been transferred from 
Chicopee Falls, Mass., to Washington, 
D. C., to Communications HQ 
M-ATS. . . . Johnny Lohman has be¬ 
come a member. Welcome J. L. John,as 
many seasoned veterans know, is with 
Mackay and lives out at College Point. 
. . . Life member Pete Boucheron's 
mail is piling up, returned due to lack 
of forwarding address. Anyone know 
his whereabouts? . . . Dewey Stnrgell 
of Redwood City, Calif., has become a 
VWOA member. Perhaps Dewey can 
help the boys locate a few feet of red¬ 
wood for that bungalow you would like 
to build. . , . Geo. E. Schellhas advises 
that he is located at Guayama, P. R. 
Wonder what took him there. . . , An¬ 
other new member is W. R. Kipp of 
RMCA, Baltimore, Md., who has re¬ 
cently been transferred to Norfolk, 
Va., as district superintendent. . . . 
H, E. Ballentine of New Brighton, 
S. I., and H. D. Taylor of West Hart¬ 
ford, Conn,, became VWOA members 
earlier this year. Ballentine started 
his radio career in 1915 as an amateur, 
and received his Commercial First 
Class ticket in 1919. He has taken 
active part in Navy and Coast Guard 
radio affairs. Has also been a Re¬ 
servist. Taylor’s radio career began 
in 1917 with Marconi W, T. Co, as a 
seagoing operator. He joined RCA 
later and today is chief engineer and 
plant manager of WTIC, Hartford, 
Conn. ... Joe Graham of Woburn 
(Wah’Ban), Mass,, is doing a grand 
job monitoring for the FCC at their 
Mi 11 is station. . . . A1 Dowd has moved 
from Union City, N. J., to Packanack 
Lake, N. J. . . . Charlie Pannell now 
has an office in the RCA Building. . . , 
C. R. Spicer has changed his address 
to Daly City, Calif. . . . Don De Neuf, 
who recently became chief engineer uf 
the Rural Radio Network, Ithaca, 
N. Y., has forwarded some very inter¬ 
esting facts about the rural service. 



VWOA old timers, Earl Nelson and Samuel 
Freedman at a recent VWOA get together in 
New York City- 


The system consists of six f-m stations 
located in stragetic points in the state 
of New York, providing coverage to 
about 40 counties. Profits of the or¬ 
ganization will be used for research, 
education and public welfare. . . . 
James Devenport and A1 Koehler are 
still enjoying life on the Bounding 
Main. . . , Robt. W. Hale of Ft. 
Wayne, Ind., reports that his dues 
were delayed due to illness. Hope all 
is well now. . . , Phil Partridge has 
recently been appointed radio super¬ 
visor of the Clark County, Nevada, 
Sheriff’s Radio Communication sys¬ 
tem. Phil is also engaged in develop¬ 
ment work at the radio laboratory of 
the Nevada Electric Co., at Las Vegas. 
He’s having a little trouble getting a 
number for his new home, but you can 
get him on c-w on 40 meters by call¬ 
ing W7UB. . . .Bill Stedman contin¬ 
ues to keep busy doing conversion 
work on U- S, Maritime Commission 
ships at Atlantic Basin Iron Works 
Shipyard. . , . Peter Ctida advises he 
is still fighting heavy interference on 
500 and 8280 kc. Pete failed to say 
what ship he was on. , . . H. D. Hayes, 
FCC engineer-in-charge at Chicago, 
has sent in his dues. . . . Charlie M. 
Hodge, whose home is in San Fran¬ 
cisco, continues his assignment as 
radio technician with the Arabian 
American Oil Co., at Drahran, Saudi 
Arabia, Gets his mail only by air. . . , 
Walter W. Hofmann of Kahuku, Oahu, 
T. H., sends his best 73’s. . . . Old- 
timer Sam Freedman is a busy writing 
man these days. He’s preparing a 
book on transmitter design and opera¬ 
tion, has written a couple of technical 
yarns for Radio News and CQ, writes 
a bi-weekly taxicab radio column for 


a taxi paper and has completed a text 
on microwaves. ... At a recent 
VWOA meeting Frank Orth of CBS 
told the boys that he just returned 
from a Florida vacation where he 
had one grand time. . . . George 
Duvall is as busy as ever at his tele¬ 
vision installation shop and particu¬ 
larly active in the installation of an¬ 
tennas. . . . Old timer Ben Becker man 
told ye writer at an oldtimer’s meet¬ 
ing that '‘the foundation and corner¬ 
stone of radio communications can be 
seen here tonight.” . . . Among those 
who couldn’t attend the Spring meet¬ 
ing were E. H. Price who re¬ 
ported that he wouldn’t be able to 
attend since there was quite a Ma¬ 
rine Show at the Grand Central Pal¬ 
ace which required his attendance. 
. . . Anthony J. Brizzolau wrote in to 
say that he was up at his farm at Croy¬ 
don, New Hampshire and couldn’t 
make the meeting either. , . . Duty at 
the U. S. Navy prevented David S. 
Little from coming to the Spring meet¬ 
ing. , , . M. G. Carter was on watch 
on May 20 and unfortunately couldn’t 
attend the get-together. . , , F. M. 
Quigley reported that Haraden Pratt 
was quite ill and wouldn’t be able to 
attend our Spring meeting. . . . Jack 
Poppele was out in Los Angeles at¬ 
tending the NAB meeting and thus 
couldn’t attend. . . . Mrs. M. Mar¬ 
shall dropped us a note to say that 
the OM would not be able to at¬ 
tend since he is now on his way to 
India and Japan. Good luck on your 
trip. . . . The birthday of Arthur Van 
Dyck and a subsequent celebration 
prevented attendance at the Spring 
meeting. A.D. said: "My bodily pres¬ 
ence is demanded elsewhere. How¬ 
ever I’ll be with you in the Marine 
Room in spirit, and if my radar and 
loran are working late in the evening 
I might navigate through that water¬ 
tight door after all. Best wishes for a 
grand evening.” . . . Memo to every¬ 
one: Please send in news about heroic 
or meritorious deeds to Bill Simon. 
Include the name of the operator, 
name of ship and date of event. And 
please send in personal news notes, 
with photos where possible, reporting 
3 ^our present work, future plans, etc. 
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f anpvilii .If#fIrIf iaafg Tt^vh n iq u a*.s 


Analysis Reveals That Relationships Which Should Exist 
Between Source and Load Impedance for a Given Net¬ 
work Is Not Necessarily One Which Is Matched. Rather 
It Is One Which Is Determined Wholly by the Desired 
End in View and the Circuit Component That Is Variable 
or Under Control. . . Networks Containing Elements That 
Are Linear Are Considered. 



Ft|(urt 1 

(oquivaleni circuit. 


by WILLIAM J. KESSLER 

Assistant Research Engineer 
Engineering and Industrial Experiment Station 
University of Tlorida 


Mr(. II II \> [^FK.^ WKITTKN ahoijt tlU' 

t irtiirs oi niatcliint;- In 

I a Cl. it ''Ccii)'. to ha\a; liecoiuc a populai' 
niiscoiKTptioii that an iinpetiaiior match 
Inaaccii >nuicc and load i"- tlk' idc'al 
C'liiditUMi t(i be ['aali/cd w licrcxcr and 
\\ liencvcr ju issdilc, 

It j- .'jnitr irnc, ol' C(.>ursu. that in 
'ditaiii maximum pnwci' across a load 
wIkii the load mi])idancc i- the nnly 
\aiaablc. fli.'U. impedance Jiumt he 
the couinyaie ni the 'Oiirce unpe- 
daiice.’ llnwewia the inad im[iedance 
i' iini ah', ay- the ifK/rpt'iidcnf :vri<(blc 
and, 1 uialienunre. maximum piiwer de- 
\elnped acrn--> the load i> nrji ahaay.s 
the de/aaxhoo r'^rnthlr. Tha-queiUly il 
i- de'^]rahie b.) Mluain eitlier luaximuiQ 
\Mllaf>-e aerns-, the htad or maxi mu in 
curi'eiit ilirnuydi ihe load rather than 
ma.ximum jiroduet acro>;. the resistive 
component, nr finwxax for an\' nue nf 
three WM‘iable>; (/) ( leiiei'ator ur 

>omax' iinpedtnH'e; iJ) load imped¬ 
ance: or ! a") de^a et; of match exi^tin^' 
hvdween thc-e two clement^. 

Method 

Idle iiccc'^>;u'\ netwni'h cnudiiinns 
for maximtim \ol(a.ite. current, nr 
pi>\\er may be readily deteniiiuerl by 
kiu.nvu mathematical f)iaice>sc> h}' 
tiaritiny; iIk' xmlta^e, cm'rent. or power 
a.- the dependent \ariahle. and the 
tiniieralnr impedance, Inrel impedance 
or traimtormation ratio X, ( hd^nre 1) 
tlie independent variable. Diid'or- 
eniaatinv each dependent variable w itli 
ix'-pei'l any one of the three inde¬ 
pendent xariabkm. taiuatin.ij' the rosulr 
tn zero, and ^oh'iiijK for ilie iiuU'pcn- 
dciit \‘ariable will yield the salut' 
neec^'-sary lor either a maximum nr a 
uiillinium of the dependent variable, 
d he maxiiDuiii-niinimum ambiguity 


may be resohed b>' ^imph noting' tile 
,si;^!i of tile sc'coud deruatue ujxai 
.suiistilution of the remilts of step one. 
If the si^n ot the second derivative is 
po.silivf, the depeiidciu variable is a. 
niininiuni. The o[ifiosiii;, r,r negative, 
.sign iudicatc's a maximum tor thi^ 
quaini 1 >. 

Maximum Vo/foge 

Xddieiierer maximum ^oll:lg■e across 
tie.' load impeilaiice is desired, rlie lore- 
gniue metiiod ean he af)[)lied mih ii 
ail ex]a‘e^sion lor A ^ in terms uf Z^., 
/i. and .\' can he found. Kelenang' tt* 
the gviierali/ed efjii i\'aleiit circuit 
sjinwn in Figure 1. -ueh aii exiues-inii 
lor \’i, ean he \\ ritlen alniosi dux-cth . 
lhar i-. 

\‘. \ Zi. 

\‘i. = - ( / ) 

Zl -F -VT. 

where it is assumed tiiat tlie primar> 
and secondar\' of tht' transformer are 
^ufheiently closely coupled so that the 
expiX'ssioii .\ " = Z. Z,. w ill not he 

sei lou^'ly im'ahdatc'd. Should the load 
impedance he the only \ari:d>U‘ with 
the ratii> of transformation and the 
generator iiiifiedance remaining coiv 
stant, the maximum (or luininuim) 
voltage. A I,, will exist for some value 
of Z|, determined as iullows : 

d\A A'-TTh 

rfZi. 

Solving for Zi, by inspection, it is seen 
that Zi. . d'o determine if tliis 

repre.scnts a maximum oi* iiiimmum 

IW. L. F.vcrctt, (. L: iuyj a ct^r in,/. 

SC'CuMil rdiliou, ini. 4V-.OI. M t;( 1 1 [ ill JRaia^ 

gnTUit.Miy. Xcw Y<irk 


\oltage across tlie huad, hy observing 


the 

sign 

of the 

i^eeond deroatiwv rc' 

suits 

; in 





a‘Ah. 

-d V ZAA 



a’Z,.^' 

iZt + A"Zm' 

ddie 

minus sign 

indicates that A , will 


he a maximuni when Zt, i.s intuiite. or, 
in an mgiiieering sense, when Z^, i- 
made a- large as is practical or is open 
circuitfd. I'lie wiluc ot A i., under liiesr 
conditions can he deter mined l)\ la king 
the limit of equation (/l as ap 
l.troa.clK-- iid'mil\ . that 

Jjifi \’i l.nn \ 

{ 'c ) \\ Z(, ( X 1 1 -t- A ‘'Z_ 

Z,, 

or Ah.m^AAh (/i 

Ty in.sjH'Cli(>n of equation ( / i it i> 
found that AT will he a maximuni if 
Is tile only variable wdien Z. — () 
and, as Ixdore. Ah. = A A i;. 

Should both Z(. and Z,. he constant 
and only the ratio of traiisfonuati^.m 
.A' \ar\a tlu.- \alue of .\" is found to be 
equal to (Zf. Zj,)*" for maximuni Ah,. 
This wnli he ree.o.gnized as being the 
ratio necessar>' to alTect an impedance 
match between the source impedance 
and the load impedance. 

[c Ls thus evident that in order to 
secure ma.xiiimm output voltage frenn 
a given network, tlie load impedance 
must not simply be made equal to rhe 
generator impedance, but as large as 
is pix-ictical. Then, should the ratio of 
traiistorinaiion and tiie generator im¬ 
pedance also be variable, the generator 
inipe{lanee should be made as small as 
(Contimied on page cl) 


26 • COMMUNICATIONS FOR JULY 1948 






















News Briefs 


INDUSTRY ACrimiES 

KDFC's F-M ti'ansmitter atop Mt, Beacon, near 
Sausalito in Marin County, California, will go 
on the ajr in August. KDFC will radiate a 
33-kw watt signal designed to serve nearly 
3,000,000 people in the greater San Francisco 
Bay area. 

The Hewlett-Packard Company, Falo Alto, 
Calif., has completed construction of new plant 
facilities totaling 20.000 square feet. 

James H. Kellogg, president of Kellogg Switch* 
board & Supply Co,, Chicago, addressed the 
California Independent Telephone Association 
at Los Angeles recently, 

Mr. Kellogg reported that all thoughts of a 
recession which may have been prevalent last 
December have been dispelled because of world 
conditions and their eilecl upon the eiiornious 
purchasing power of the American government 
available to the European Recovery Program, 
Commenting on the fad that the nation is 
now in a pened similar to the days of 1940 
when the United States was girding itself for 
its defense program, Mr. Kellogg said: 

“Approaches to onr company have already 
been made hy the Signal Corps and we are told 
that oyer 11.000 United States industrial plants 
are being surveyed by the Armed Services to 
determine their capacity to produce war prod¬ 
ucts in an emergency In Chicago we arc again 
heaving the all-too-familar words 'allocations,’ 
'priorities’ and *lhe draft.' 

The New Yat-k Chapter of APCO' held a recent 
meeting ar Syracuse, N. Y., as guests of G. E. 

Lieutenant M, Boland of the Syracuse Police 
Dept, made the arrangements. 

Twenty-one MarTners. Pathfinder 10-cm radars, 
made by Raytheon Manufacturing Company, 
Waltham, Mass., have been ordered hy The 
Atlantic Refining Company. Philadelphia 

The PenjL-Alien Broadcasting Coimpamy, con¬ 
trolled and operated by "World War II veterans 
at Allentown, Pa., have arranged to purchase a 
500-watt G. E. television transmitter. 

Transmitter is to be installed on South Moun¬ 
tain four miles south of the city. 

Jchnu F, Ridier Lahoratoirifes have leased about 
11,000 square feet at 480 Canal Street, New 
York City. 

The 1S'4S Rochester Fall Meeting of the IRE 
and RMA Engineering Department will be held 
November 8, 9 and 10 at the Sheraton Hotel. 
Rochester, New York 

Frank A, Gunther, REL viee president, recently 
conducted a demonstration of high fidelity f-m 
relay broadca-sting via WHO'O-FM, Orlando, 
and WNDB-F.M, Daytona, before the Florida 
Association of Broadcasters. The relay path 
involved was over IOC miles long. 

The Buckeye Pipe Line Company of Lima. 
Ohio, plans to in.stall a Motorola 30- to 40-mc 
f-m system. 

The Buckeye, parent company of the North¬ 
ern Pipe Line Company of Pennsylvania and 
the New York Transit Company, Inc., has 
lines extending through Indiana, Pennsylvania, 
Ohio and New York with branches in Illinois 
and Michigan. Central station installations 
will be made in offices and pumoing stations 
at Lima, Cygnet and Toledo, Ohio, and at 
Samaria and Trenton, Michigan. Ultimately 
2 way radio will cover the entire line. To 
start, 100 vehieles of the company will be radio 
equipped, 

LfTER/TURE 

Lenkurt Electric Co., 1126 County Road, San 
Carlos, Calif., have prepared an 8-page bulletin. 
No. CX39A, on Lenkurt type 32 carrier system.s. 
Publication describes the overall system, shows 
the relationship between maximum performance 
and minimum maintenance, and displays some 
of the facilities behind the design, development, 
and manufacture of Lenkurt equipment. 

The Instrmneat Division, of Allen B. Du Mont 
Labs, Inc., lOOG Main Avenue, Clifton, N. J., 
have published a catalog covering cathode-ray 
tubes, oscillographs, allied equipment and acces¬ 
sories. Features a wide selection of standard 
tubes and instruments. 


PfRSONXLS 

General William H. Harrison, had been elected 
president and a director of International Tele¬ 
phone and Telegraph Corporation. 

Colonel Behn, who with his brother Hernand 
founded the company in r92i0, will continue as 
chairman and chief executive officer. 

General Harrison was formerly vice president 
in charge of operations and engineering of 
A. T. & T. - b 



Gen. W. H. Harrison 


James F. White has been appointed eastern 
manager of the new Eastern sales office of An¬ 
drew Corp. at 421 Seventh Avenue. New York. 
Also assigned to the new office is Paul F. 
Walker. Andrew sales rep. 



J. F. White 


Rural Radio Network’s sixth f-m station, lo¬ 
cated at Turin, New York, will go on the air 
in August. This station, like the other five, 
will operate on a relay network basis 

Donald K- de Nettf is chief engineer of the net¬ 
work; Walter A. Knight, assistant chief engi¬ 
neer; John Dinter, Wethersfield station super¬ 
visor; Bud Kordalewski, Bristol Center station 
supervisor; Les Connelly, Ithaca station super¬ 
visor: Lou Agj-esti, De Ruyter station super¬ 
visor; Jim Trewin, Cherry Valley station super¬ 
visor; Stan Hickinbottoin, Turin station'* super¬ 
visor; Tom Humphrey, audio' facilities super¬ 
visor; Bill Perkins and Joe Sanford, field engi¬ 
neers; and Bob Wolverton, field maintenance. 

Network headquarters are at HSi North Tioga, 
Ithaca, N. Y. 

P. L. Coggeshall ha.s joined the sales staff of 
FTR representing its mobile radiotelephone 
division in Northern California and Northern 
Nevada, 

Harry Ta.rbell is now with FTR, and will cover 
the State ol O'regon and southern Idaho for 
Federal’s mobile radiotelephone division. 

Harvey W- Smith has joined the engineering 
staff of Leukurt Electric Co., San Carlos, 
Calif., where he will he in full charge of de¬ 
sign and constructiou of transformers both' for 
carrier application and custom manufacture. 

John) M. Otter has been elected viee president 
and general sales manager of Philco Corpora¬ 
tion. 

Junius R. Clark, former vice president of the 
Fawick Airflex Company, Ine., has purchased 
the entire capital stock ol the Sterling Manu- 
lacturing Company, 9205-9223 Detroit Ave., 
Cleveland, Ohio, from Walter M. Scott. 

Company now produces instrunrents, a-c and 
d-e, for the automotive, electrical, industrial, 
radio and hearing aid fields, including am¬ 
meters, voltmeters, milliameters, battery cell 
testers, hearing-aid testers, etc. 


E, H. Vogel has been appointed to a new man- 
ager of marketing post in the general sales 
division of the Electronics Department of Gen¬ 
eral Electric, 

A- A. BrauBt, the department’s general sales 
manager since 1943, will continue in that posi¬ 
tion and will manage the general sales division 
which now has full operating division 'Status. 

L. E. Pfettit has been named manager of a new 
advertising division in the Electronics Depart¬ 
ment of G. E. Pettit will operate at staff level 
uuder the manager of marketing and will be 
responsible for general supervision of all the 
department’s advertising and agency relation¬ 
ships. 

Paul Chamberlain, has been appointed manager 
of sales in the G- E. transmitter division, suc¬ 
ceeding Philip G. Caldwell who has joined the 
American Broadcasting Company. 

Walter M,. Skillman succeeds Mr. Chamberlain 
as manager of sales in the receiver division. 
He was formerly sales manager of standard 
line radios. 

Williami B. Lodge is now vice president in 
charge of general engineering for the Columbia 
Broadcasting System. 

Lodge has been Columbia’s director of gen¬ 
eral engineering since November, 1944. 

D. C. Summerford has resigned as assistant 
technical director of WHAS to become techni¬ 
cal director for the Mid-America Broadcasting 
Corporation of Louisville, Kentucky, now in¬ 
stalling a new 5,(X)() watt 1080-kc station. 

Mr. Summerford is also president of the 
Shawnee Broadcasting Company, operating 
radio station WBEX, Chillicothe, Ohio. 

Joseph K. Rose has been appointed to head the 
Qiicago office of John F. Rider, Publisher, hic.. 
62.4'0 North Francisco Avenue. Rose was for¬ 
merly service manager for Wells Gardner and 
Co. 

Dr. Robert D, Huntoon., ass is tan r chief of the 
atomic physics division, National Bureau of 
Standards, was recently awarded a distin- 
giiished physical science achievement award 
by the Washington Academy of Sciences for 
1947, for his research in “the advancement of 
electronics and its application to other sciences 
aud to modern ordnance.” 

Dr. Huntoon joined the staff of the Bureau 
of Standard.s in 1941 and assisted m the early 
development of proximity fuses. 

Donald E.. Ward has been apno'inted .sales man¬ 
ager for Reeves Sounder aft Corporation, 10 
East 52nd Street, New York City. 

Dr, Henry H. Hausner is now a member of the 
Metallurgical Research and Development Lab¬ 
oratories of Sylvania Electric Products, liic. 

Joseph H. Huimble has been appointed general 
sales and advertising manager of the Kester 
Solder Company, Chicago. 

Dr. J, Howard Dellinger, chief of the Central 
Radio Propagation Laboratory of the National 
Bureau of Standards, has retired, after 40 
years of Government service. 

Dr. Dellinger will act as a radio consultant 
and adviser, and continue his present work as 
chairman of the Radio Technical Committee for 
Aeronautics. He will spend the summer attend¬ 
ing sessions of the International Radio Con¬ 
sultative Committee in Stockholm, Sweden, and 
of the Provisional Frequency Board in Geneva, 
Switzerland. 

E. D. Cooper, formerly manager of the Radio 
Specialties Division of Isolantite Corp., has 
joined General Ceramics and Steatite Corpora¬ 
tion, Keasbey, New Jersey, as sales engineer, 
handling their new line of eoaxial cable and 
wave guide equipment. 

Howard H. Weber has been named chief engi¬ 
neer of the wire and cable department of United 
States Rubber Company. A. S. Basil is now 
general sales manager. 

Jack Sadowsky, manager of electronic eom* 
poneiits for the Equipment Sales Section of the 
RCA Tube Department at Harrison, N. J., 
died recently. 
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The Industry Offers 



AMPEREX 5-KW AiR COOLED AND 
WATER COOLED TRtODES 

11 IK"!! -'fvi;(fnrn('v watei - aiid a M'■ «1 

5 kw n'Mjije .liniililicr and oscdlaioi rnbcs, typcx 
and dd_’-R, liavt- ailiiouiuaxl b> 

Anjj.rtex }'Jt,a:ionnj Cori>(;r 1 1 ion, 7^'f W a ski up I or; 
Sticti. Bia.oklvii, -Maxiiiiuiii ratHip <'4 

k k\v pl;uL dixsipatioji ix said ro apply np to a 
ha-rpU;-lK;> ot 15() ITU'. 

Til'-' -IVd R (lissspalt? fnll power with au ajr 
Pow oi 170 cfni. dlit 492 ane^U: capalde <U 

disfip,it:np a kw of power wiili a wa-loj- flow 
ol i Ps 5 geilions of water pta minutt. The 
\vatti- .iaeket i> an ifdegral part of the tubo. 
e-iid a .Separate aeJai.tni i> preMided for con- 
rjoctiun to oxttTiial water hues. For lugiuii'e- 
tpirncy ceiaxial circuit s. I be water jacket is 
rraddi a<iaptable for ctfteusaju into standard 
2' coi.krier tiihtng of nn> Iciipilj to permit 
adjust men r tor a particular frctiuenc). 

Has a tliormted blamcjit, PlaU. vohai^e of 

'■■■Strii Juijes. TAOU, 


ELECTRO-VOICE TORQDE DRIVE 
CRrST>4L RfCKUP Cy^RTRIDGES 

*'r>stal picktn> carlriHges eniploying tmupu 
drive eicsigu have: been produced by Electro- 
Wkec, Inc,. BucluiTian. Micliigan. Arts as u 
uueh.iuical transfomier and prejvidcs a tfcno 
sfjitie between record groo'vc aiui the ciystal 
Whois'hs i/S ounce Has lecw mass drive 
sysicTii, lugh la I era I anri vertical compliance- 
.uro oiJlput for vcrticrU jiioverueut, ivioisiuve 
i'o.x>!'ed crystal and reidacKabb whisker needle 
'osrmuin tip or sa ppliire - (if A 
Size, 1 2/2.2" X ]J/lh" X .v'lh'' 

Availal.iiv in b.*w. medium and lugl’- voltage 
ut puts. 

Ju>T full information, write for loopu <ln\( 
c;ll.:liu \o \ 4 ^ 




fiOONTON S/GN^IL GENERATOR 

A Vi ni sigii.'tl gc liC-f.-.OOi . 4) pc 211 ,\, designed 

ksMr.g and c.ilibrutiiig eel omuirange' rccciV' 
oig (U|in)>nieut opera ling wriiliin 8K to Idfj me 
lias lu-en dcvelOTH'd by Bcx>lAon Radio h’Oi'P', 

Jh.oUUui. X. f. 

lusfrumeut craisists ( f an r i assenild> . luodu- 
lalor ami t scdlator asscmltly, i>ancl ;eiid. me tci' 
.;ssc.inhl\a and ext<riu\l dual regulated fiowei 
sur.pl >■ unil. 

Ma.sitr oscilhaor coverage (U to 2Ft rnc 

in one range. Vt-rTiitr frequency dial has lOk 

t!ivisions arul Is cmipleri to t!ie Ui.iin tunin.g 
cnp.acitoi through .a h-.X)-. 1 gear (hive. 

Knliev e.r iwi> crystals providing IIOJOO me 
und IM.AX1 me miiy he selected l>v a swittdt 
for use ludividuall} irt conihinatir.rn with the 
suastet oscilhnor o> slaudaidi/c its o'utpnt fre- 
uueucy. 

-Master oscillator staluliiy is said U> be 
_L (V 23''; from k,k-)4P me; crystal o.sc ilia tor, 
;.t: hdX>.T'3'':b at Ub. b.Xd me and 114.3XX) me, rqxmat ' 
mg [euii-Cj at lire range p AC to Sb^C. 

Afcaiula ti'm ca]CLt;n]it ics : ()■ ICKTd with mternul 
o^cdhuor or an external oscillator '--np.ilde of 
Mipjdying .i volts across IkO.OOO ohms. 

L)i vt(.ir tifvn said To Vic 3A or IC'Ss at 95% 
jiiiplitufie niodiiiat ion. 

-Modidatiou meter has two ranges, bj and 

b hXkd Twcj modnhuing frequencies, -FK) and 
hlKjq cycics in imemal tiudio oscillator. 

In.stnimeut contains a denKfiinhUtu or dc- 
tect'U' wliicb supplies to trout p'kiel lermin.ils 
a portiuu of the demodulated carrier. s\ l 60^k 
amt'btude mcHlujatiou, this voltage Is .hH volts 
with a sc.mrce im tied a nee of olims 

Old put :it teiitianor is of single ended jus ton 
type. ' aiigs m P../ volt io b. I uncrovolt 


TESCO ROT>4Ry TAP SWITCH 

-A Ttsio Rotary Tap Adiafe/! has been developed 
h.i the Kasiein Sp^’^'ialty bo., I'hila.. F;. Pa, 
Fach '-■wheh sretion witii 7 active positions 
,-iud one o.d' tarsi I ion is rated at 5o amperes, 
continuous duty, with an OTcrloaxl capacit}' ot 
■^3 amj/ert-s As many a> 12 switcii se tions. in 
■Mildcm may !>c opfraied m paraJlel n> handle 
maximniri eui reiit of e-hfi amperes. 

-A eurrent interruister consisting of one or tw’o 
niicro.switt-hes. rated at ib ainjicrcs, and op- 
t rased hy detent aciiou, f>pcus the source of 
j'ower wlun the sw-itcb is rotated toward a 
new post I ion, sry that no arcing ix'cinw at the 
■''Alleh contacts 

Individual s-witch secitorii measure 
hameter over tlic Ixuisiug, over the 

:erimu,';l -luds, kyngth fj" BnHet’u No 57 

l'^■ojde.'' compliK' ojernting dal;! 



SCOTT SOUND LBVCL METER 

A smmd level meter tisiug snhinintatinv-, ami 
covering the range from 24 ti- 140 dh above 
(he stan-dard ASA reference level, lots been de¬ 
veloped hv Hermon ITosmei Scott. Inc., .lS5 
I'ntrmni Avennta E>C]m C. C.imbiidgc ,39. Mass. 
Inslruinent, type 410-A, includes ad three stand¬ 
ard ASA weighting characteristics (*> duplicate 
response of the ear at various levels, ha.s 
a two-speed meler, provision for nsmg exter;- 
,-.1071 cable, optional types of microphones, 
r-ihr.ilimr {>icknps, etc., and analysers ur biters. 
The: unit is Hbj" long, in diameter, and 

vvciglm Ai.ghtJv ,''>vcr tw'o pounds melmlmg 
ieit terif^. 


rattheon subminiatures 

fsnbmmiatores. ’ypo CK,5/b,b CKX.tSC^X, ha\e 
hern developed by the Special TuIik; See lion of 
K.avthccn Manuiaetpring Company, Newton. 

-VhiSS. , 

Tni.ies arc hmuer -cat bode t nodes w ith rated 
rnntn.al c-ondvictance of 5,bb(? microrTi<>ho.s and 
ampiihcatioii factor of 25. Tubes have a 
,3-watt plalc dis'^ipiation and capable of an 
iintput of JiearK 1 watt at -^IX) nic. 


CL>tRE PLUG-IN RELAX ASSEMBLX 

dust-tight plug-in relay Ijiise ami cover ha& 
i?cen devefof'eti hy C. Clare ^ Co.) 4719 West 
Siinny.side Ai-enne. Giicago .30. Illinois 
Asseml.ily consists of an a-c or d-c relay 
inoiinicil on a dust tight base, the tenniniils 
brought through a Neoprene gasket, closely 
tilted 'The si<'el cover, secured to ihe base by 
, 1 . tliumli mil, .can )>e readily removed for m- 
^['e^■tlorI m tl'ic relay Either a sPmd'Lrd radio- 
[>’po plug as> dhmtrated, or .'i Is-pmnt plu.ij of 
dilTercuT (R'-itm comidcjn the iimtalla bon 
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G.E. GAS-FIUBD THYKATKON 

x\n inert-gas filled midget thyratron, type GL- 
5663, has been announced by the tube division 
of G. E. 

The tube, 1 ^ 2 ^' high, has a typical heating 
time of ten seconds, and a peak inverse and 
peak forward voltage rating ^ 500. The anode 
current ratings are 60 ma instantaneous and 
.20 ma average. 


BROOK ELECTRONICS JiMPLIFIER 

A remote-control model amplifier, designed es- 
sentially for custom-built radio-phonographs, 
has been introduced by JBrook Electronics, Inc,, 
34 DeHart Place, Elizabeth 2, New Jersey. 

Designated model 10C3, the amplifier consists 
ot two separate units. Tire smaller of two 
chassis contains preamp stages, input jacks, 
and all operating controls. The larger chassis 
coniains a 30-watt power amplifier and power 
supply. E'our input channels are provided, one 
of which is high-gain with internal equalization 
for use with low-level magnetic-type pickups. 

Low-mu triodes are used throughout. Fre¬ 
quency response is said to be flat w^^■hin ,2 
db from 20 to 20,000 cycles. 


PICKERING MfCROGftOOVE 
CARTRIDGE REPRODUCER 

A pickup, model D-140S, designed for die 
microgroove, fine-line slow-speed, recordings, 
has been announced by Pickering and Co-, Inc., 
Oceanside, Long Island, N. Y. Sharp diamond 
stylus radius is .OOP". 

Cartridge tracks the recordings with a stylus 
pressure of S grams, or approximately 1/6 of 
an ounce. 

Has a Keystone Clip Mounting which permits 
conversion from the standard cartridge to 
model D-140S. 


HEWLETT-PACKAKD VTVM 

A vacuum-tube voltmeter, the 'lOOC, which 
provides readings from .1 millivolt to 300 volts, 
throughout a lange of 20 cycles to 3 me, has 
been developed by Hewlett-Packard Company, 
395 Page Mill Poad, Palo Alto. Calif. 

Calibrated linear scale reads directly in rms 
volts or* in db based on 1 milliwatt into 600 
ohms. Special output terminal permits use of 
the _400C as a wide-band stabilized amplifier, 
for increasing gain of oscilloscopes, recorders 
and measuring devices. Maximum gain Is 54 
db. In service as a voltmeter, instrument may 
be used for direct hum or noise readings, to 
determine transmitter and receiver voltages, 
audio, carrier or supersonic voltages, power 
gain or network response. 


PHILCO f-M/TV V/SU>iL ALIGNMENT 
GENERATOR 

A visual alignment generator, model 7008, 
which includes a crystal-diode h-f probe for 
use in examining the response curve of indi¬ 
vidual stages and the 4.5 video trap, has been 
developed by Philco. 

Has a crystal cahbrator which provides check 
points every 5 me; an a-m fmarker) generator, 
operating over a frequency range of 3.2-250 me; 
an f-m generator, covering a range of approxi¬ 
mately 4-120 me and 145-260 me with a vari¬ 
able sweep width of 15 me maximum deviation; 
an a-f generator, operating at 400 cycles; 
’’scope; and a common power supply. 

The cathode ray tube is a 3MP1 type em¬ 
ploying electrostatic deflection, and is said to 
have a deflection sensitivity of better than 25 
millivolts per inch at maximum vertical- 
amplifier gain. The screen is a medium-per¬ 
sistence, green-fluorescent type and is supplied 
with a removable crosshatch screen. Screen is 
constructed of laminated sheets of plastic so 
that the scribed markings are sandwiched in 
between two sheets, and cannot be damaged 
by handling. The cathode-ray tube is mounted 
in a separate swiveled bousing which can be 
folded into the main housing. 


JROWN/NG F-M/A-M TUNER 

An f-m/a-m tuner, model RJ-12A. has been 
announced by Browning Laboratories, Inc., 750 
Main St., Winchester, Mass. An r-f amplifier 
is used in both f-m and a-m sections. The a-f 
response of the f-m section is said to be flat 
from 10 to 15,000 cycles ± 154 db. A drift 
compensating network is said to_ eliminate drift 
after a two minute warmup period. Less than 
10 microvolts required to produce ^ db noise 
reduction, throngh use of dual limiters in the 
Armstrong circuit. The a-m section, employs 
recently developed triple-tuned i-f transformers 
and a high frequency extending network so 
that the audio response is flat from 20 to 6600 
cycles ± 3 db. Sensitivity is 5 microvolts. 

A connector in the rear of the chassis for 
phono input allows the volume control to be 
employed when playing records. Tlie f-m an¬ 
tenna input is 300 ohms balanced to ground 
and connected so that the entire f-m antenna 
and feeder system also functions as the a-m 
antenna. 


TRIPLETT VOLT-OHM-MIL-AMMETER 

A volt-ohm-mil-ammer.er, type 630, featuring 
six d-c volt ranges from 0-6,000, at 20.000 
ohms/volt and six a-c ranges to 6,000, at 5,0CO 
ohms/volt has been announced by the Triplett 
Electrical Instrument Co., Bluffton, Ohio. 

Available also are five d-c ranges from 0-60 
microamperes to 0-12 amps; resistance ranges 
to 100 megohms; db from —30 to +70. 


* * * 

INDUSTRIAL DEVICES HI-VOLT 
NEON-INDICATOR VOLTMETER 

A voltmeter, covering a range from 1,600 to 
15,000 volts a-c, the Hi-Volt moflel 500, has 
been announced by Industrial Devices, Inc., 
Edgewater, N. J, Device is intended for test¬ 
ing high-voltage transformers. It is not recom¬ 
mended for use on high-power supplies other 
than those of the current-limiting type, except 
by those familiar with the technique of high- 
voltage measurements and the precautions 
necessary. 

T’he unit utilizes a neon lamp indicator. A 
knob is turned until the neon lamp ex¬ 
tinguishes, when the voltage is read directly 
off the dial. This device is designed for use 
only with transformers having one side 
grounded. A 15-megohm multiplier is incor¬ 
porated in a T' long prod which is integral 
with the meter. The current drawn is less 
than 1 ma. 

(Continued on page 36) 
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BENO/X FRACTIONAL H-P D-C 
MOTORS 

A line of fractional horse-power, d-c motors 
designed for trim-tab actuators, stall-warning 
systems, bank-change switching and other ap¬ 
plications, has been announced by the Red 
Bank Division, Bendix Aviation Corporation, 
Red Bank, New Jersey. 

These motors, designed to meet the require¬ 
ments of AN specifications are available in 
various voltage ratings, clock, counter-clock or 
reversible rotation, and with pinions, worms or 
plain shafts, Motor diameter is 1^", length 
(less shaft) 2 9/16''^ and weight 12 ounces. 
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Preamp Maintenance 



★ Yes sir, a brand new 
member of the well-known 
Clarostat family of controls. 
Type 47 or 15/16" diameter 
miniature control is smoller, 
handier, yet just as tough 
as its bigger brother. Type 
37 composition-element 
control. 

It's a beauty. Note the trim 
lines. It includes the famous 
Clarostat s/abiiized eJemenf 
you can bank on. Nothing 
sacrificed by way of electri¬ 
cal and mechanical sturdi¬ 
ness in attaining smaller 
size. Available with (fac¬ 
tory-equipped) or without 
switch. Available with one 
tap. Choice of tapers* 



' CUROSUl MFC. CO., Inc ■ 285 7 N Gm Si.. Brooklyn. N. t 


In Canada: 


CANADIAN MARCONI CO*. Lid* 
Montreal. P.Q.. and branches 


(( i> li I! li t! t'ii piii/i' 

I)t ihr U-nnl] 

ill ijic' circuit >Iu'u1(.l l)c cliost.‘U 
t(> propt^rty ici'iniJi.ilc [he aUciniatJU' 
n-ch. It the preamp ha^ a ^i\cu input 
iniiaalaiKa-. which i^ of [u nper value In 
lerunnate the attenuator. iu> t< I'lrnnat- 
my la'^i'-tor iiev'd l)c \we<l. Ihe i-^nla- 
lion f raiist'nriiicr 'ImuM proxiMt the 
reiinired iinpt.(lance rali<) to maich the 
oscillator [i> tile alleiiuator ahicli 
should liav'e an iniiK'd:inee con'(wpiind’ 
iny to llu given value. 

d’lu' in[)Ul oi the preanp) inav he lial- 
anced to gioimd nr '-inglc'cndorl. d he 
attenuator cho>en '-houlrl l>c of the cor- 
rc'^ponding type and should provi-lc a 
maximum lo<s at least (ajual to the gain 
oi the preamp. The ground connection 
tile input circuit of th(' [vrcam|') 
sliould Ix' marie as recommended he the 
manufacturer. The nutimt circuit of 
the preamp should he terminated hv a 
non-inductive rc>i>tor etjual to the out¬ 
put iin[Kalancc of the preamp. d'he 
Figure I circuit ia used w ith Falanced 
circ.uit>. In Figure 2 we liave a .■-etup 
with unhalancc'd circuits. 

Tile u>cinatnr and preampwhould be 
permitted a sufficient vvarni-uj> period 
to assure >tahihty, ddic oscillator 
■should i,>c set to l.tHH) cps and the out¬ 
put adjusted until the Xo. / vu meter 
{ input ) reads +4 vu. Surticient at¬ 
tenuation should he in.^erted that 
the output level a,^ indicated by vu 
nioler .Xo. 2 is apjiroximateh’ +4 \u2 
,\n alternate method is to insert an 
additional amplilier, liaving* sufficient 
gain for t)ie purpose, ahead of the vol¬ 
ume indit'ator. The frepuenev resf>onse 
of this amplilier should he defennitierl 
and Used to correct anv lasidings taken. 



JOHNSON 



Adjustable phase sampling 
loops 

Isolation filters 
Sampling lines 

FM and AM concentric lines 

Fixed capacitors 

Variable capacitors 

Phase sampling transformers 

FM iso-couplers 

Standing wave indicators 

Tower lighting filters 

Supports for open wire trans¬ 
mission lines 

Pressurized capacitors 
Neutralizing capacitors 
Fbced inductors 
Variable inductors 

li rite jor information direct/y or 

through your ronsuitin^ engineer. 


Adjustment of Level 

I n deteiaiiine the c^uimct mitput ' 
lc\a4, preamp operating in.-tructiorw 
should he studied carolullv . I he ap- * 
projn’iate test circuit fiatm Figures 1 
and 2 should he ^elected and the fore¬ 
going >uggc>tions applied it the pre¬ 
amp output is insuiticient to operate a 
■vtandarti volume indicator. 1 he audio 
oscillator should be set on IjKld cvadc' 
am] the output level adjusted until the 
No. / volume indicator (oscillator out¬ 
put) reads cither -}-4 vai or rtd ril>. de¬ 
ft’ Cut; I'Txani]! ouli'ut Irvcl i-. .su!jseii!ti:i)l > 

-|-S vu, llu- \ u iTU'tei’ licvt'ss I he 
I resisCtnce lx,' re 5 >lac<.x! (jy a '■ivni af 

1 IkOt-altT sensitivity, liMivu.ietl I he <uit|)iit of the 

I i-ieaiiij. IS si7ii>le toae(!. The giomui urniiiial of 
' llu- vtviii .sJuuiia !>e couiuTied in the grounrU'd 
■ (.iUtjait lead If the t>reaiii(* (uitjml fr;ilesfrunier 
: emitanis. a ettifer ia|i groiiiul. tiu.u a pvnisei jy 
' termniatetl isnlaiiou 1 ran,^ forTuer rnt,i>i he in- 
j cental, siiiee vueuuru-tuhe votlnieier^ reuiiire a 
I grniiTid <ui (ivie leg fi.-r .sialnliiv inupn'''?’'' 


E. F. JOHNSON CO. 


WA SEGA, MINNESOTA 


[tending on the type of volume indica ¬ 
tor u.scd. 

4 he atttduiatm' shoulrl he [ullu^ted 
until a conveniimt reading i- obtained 
on the .\r). 2 volume indicator. 

Oefermiitfng Ovefoad Point 

I'he output of the audio o-cillaP.^r 
should he kept constant at 4-4 vu ; the 
attenuation ahead of the [u-eamj) de¬ 
creased in 4 db steps or the oscillator 
output altornatelv increa^ei] ;md the 
output volume indicator observed. A 
point will be reached where the output 
level increase is les.^ than the ctaTc- 
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sponcling increase in input level due to 
the amplifier overload. When the over¬ 
load point has been found for 1,000 
cycles, the audio oscillator should be 
adjusted to 30 cycles, 10,000 and 15,000 
C 3 'cles and the overload point at these 
frequencies determined. It may be 
helpful to plot the input level versus 
output level to determine the amplitude 
characteristics of the amplifier. 

The highest value of output level 
before overloading is detected should 
he noted. All subseqiwnl; frequency 
response measurements are to be made 
at an output level of approxinraiely 10 
db belom this point. 

Frequency Response of fhe Preamp 

A frequenc}^ run should be taken 
with the preaiTLp input level adjusted 
as indicated previously, so that the re¬ 
sulting output level at the 1,000-cycle 
reference frequency is at least 10' db 
below the overload point as determined 
above. The frequency response runs 
should be made at output levels of 5 db 
above and below the original value. 
If the runs are in agreement within 
±,25 db, it can be assumed that the 
preamp is operating within the linear 
range- 

If the frequency response of the 
preamp is within ±1 db from 50' cycles 
to at least 10 kc it may be considered 
satisfactory for use. If it should de¬ 
part from the above, the manufactur¬ 
er's bulletin should be consulted and 
suitable steps taken to correct any de¬ 
ficiencies. 


Impedance Matching Techniques 

(Continued from page 26 ) 


practical, after which the value of N 
should be adjusted to match these two 
impedances. 


Max/mum Curreitf 

TTe conditions for maximum cur¬ 
rent through the load impedance, if 
Zp or Zl is the variable, is most easily 
determined by inspection after dividing 
equation (1) by Zl. It is seen that II 
is a maximum when either Zl or Zg 
(or both) is equal to zero or is a 
minimum. If the transformation ratio 
N is the variable, the criterion is 

filL 

dN ~ 

The value of N is found to be 
(Zl/Z^)'-^^, demonstrating that N should 
be adjusted to match the fixed im¬ 
pedances. It is again easily seen that 
to obtain maximum II, when all three 
network elements are variable, both 
the load impedance and its generator 
impedance should be made as low as 
practical after which these two im¬ 
pedances should be matched by adjust¬ 
ing the value of N. 


Maximum ProHucf of Vo/#age 
And Current, or Power 


tion ratio is the only variable, or 
the two resistances should be matched 
by means of the transformer, should 
be made equal to the generator resist¬ 
ance. If the load and generator im¬ 
pedances are complex and have fixed 
angles, the above results are also valid 
when considering onh’ their absolute 
values.^ 

Conc/usion 

The foregoing results serve to stress 
the fact that the relationship existing 
between source impedance, load im¬ 
pedance, and degree of match, is deter¬ 
mined entirel}^ by w'hich network com¬ 
ponents are variable, and whether it is 
desirable to obtain maxinium voltage, 
current, or power across the load im¬ 
pedance. 



Stabilization 

(Contimtcd from page 8 ) 

can readily be seen comparing Fig¬ 
ure 1 wdth Figures 5 and 6. One dis¬ 
advantage, however, should be pointed 
out. The feedback stabilization system 
must be calibrated ; that is, it does not 
permit the frequency to be known di¬ 
rectly as is the case where the source 
of the oscillation is an accurately 
known quartz crystal. Once the cali¬ 
bration of the unit has been made, 
however, its simplicity and ease of 
operation far surpasses the frequency 
multiplier units. 

Re/erences 

^Microwave Instrument Blind Landing Sys¬ 
tem, Electronic Industries; February, 1946. 

-Dahl, Ernest A., 2660 Me Train Conimuni- 
cation System., Electronics; January, 1946. 

^George, W. D.; Lyons, H.; Freeman, J. J,, 
and Shaull, J. M., The Microsjwve Frequency 
Standard at the Central Radio Propagation, 
Laboratory, Report CRPL-8-1, 9-4, U. S. De¬ 
partment of Commerce, National Bureau of 
'Standards, Central Radio Propagation Labora¬ 
tory, Washington, D. C. 

*Straus, H. A.; Rueger, L. J.; Wert, C. A.; 
Reisman, S. J.; Taylor, M.; Davis, R. J., and 
Taylor, J. H., Fire-Control Radar MPGl, Elec¬ 
tronics; December, 1945. 

^Holdam, J. V.; McGrath, S., and Cole, A. D., 
Radar for Blind Bombing, Electronics; May 
and June, 1946. 


Taking the resistive components and 
the transformation ratio as the vari¬ 
ables, wdiile the reactive components 
are equal and opposite, the output 
power will be a maximum, when 

c/'Pl tfPi. tfPL 

-== O, = O and --O 

dRs dRL dN 

where 

- ( 5 ) 

(Rl + a^r.)^ 

In the first case (dPL/dR^ = 0) it is 
found that the output power is a 

maximum, if 

R. = -Rl/A" 

This indicates that Rp should be a 

negative resistance which cannot be 
realized physically. However, it is 

readily seen by inspection of equation 
(5) that Pl is a maximum and finite 
when Rg is a minimum or equal to 
zero. 

For the two remaining cases it is 
found that for maximum output power 
the load resistance, if the transforma¬ 


Figure 2 

Tabulation of the results arrived at through 
application of procedures discussed in this paper. 
It may be seen that if all three circuit com* 
ponents are variable, an Impedance mateh should 
be affected only after the source and load im* 
pedances are adjusted for optimum values. 


!^L. A. Ware and H. R. Reed, Contmunieation 
Cireniis, second edition, pp. G/'-SS, John Wiley 
& Sons, Inc., New York. 




PORTABLB FI£LD INTENSITY METER 



Portable field intensity meter recently de¬ 
veloped by RCA, weighing 12Vi pounds with 
batteries and measuring 12" x x The 

meter (type 'WX-2A) provides direct readings. 
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90952 


The No. 90952 

MINIATURE SYNCHROSCOPE 

For Field Service 

The? compact design of the No. 
90952, measuring only x 

X 13’^'", and weighing only 17 lbs., 
makes available for the first time a 
truly DESIGNED FOR APPLICATION 
’’field service” Synchroscope. 


JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 

MASSACHUSETTS 



Tube News 

frojn pafjc M) 

be n|}iaiiied I)> inciea^mii ila. /> volt: 


JANETC Preferred Tronsmttting Tubes 


A rKKMLKRKn MSI ui’ tiaiwiiottm” lnbe> 

ha- al-n ()rei:>aT'(:a! by the \nn>- 

Na\\ 0^)11110!ttee. 

I here are Uai ela.-^silicatiniv-: Art- 
telKxle-, tuin telrode^, pt.ilse 
nioilulation, nlai^netrons. varuuoy eyis 
reethier-, .urid contml, clipper (ul^e;'- 
and ■'Wiichiiiy- 

111 ilie Iriodr _qarri,)j> are the 2 c,' 3 dA, 

iid.A 0C2i. *H'21, ^h: 22, IdOldl. 

250121. 150TI1, 811. 880. 889RA. 

X and 805AR. ) etrodc^ include 

the 11)21. 51)22. 807\\’ and IXRSO.V. 
ritf 82*)P) and 852A are recummeiKleil 
a- tM'in tetrode-. loir pul-<‘ modula¬ 
tion -e\en l)pc;< aim -fH-cilu'd : 5J.)21A, 
5( 45. 5R20, 4(255, 5C22. hC21 and 
1 71 5 ( 

I The niaynetroii f|;ti'eui.) inrlnde- the 
,2.150-51. 2j48, 2J51. 2158. 2160, 

2j61 A-(>2.\,' 5J21. 'ijcO. 1J5L 1J52. 
1J54-5‘), 4J78. 5)26, 5586 and 5637. 
In the vacuum ^roup we have [he 
I 2.\2.\, 5R24\\2 5711R cRKA', 836. 
I61(i and 8(12(). (ias rcctifier.s inelude 
the ( )Z1A. 5B28, 4R20. 4R52, 6(.2 1(4.6 
! 857H. 86016 1005. 1(H!6 and 5517, For 
, i^i id coiiiiait we lias e the 2D21, (.'66 
■()l)d. 5o3A. 5*>4A and 884. Clipper 
iuIk- inehide the 5B2'), 4B51 anil 
710A. 

1 Oa n ela^-lheatinn- ai e used ior the 
u;e. -w itehiiii: appro\'ed t>d>e-. the 
.M R and I'K in the ATK ^roup N\e 
ha\'e nine tube-; Hi55, 1B56. IJ..6w. 
IB44. 616-6 JB52, 1B55. 1B.5(, and 
116-/. !diere are li\'e in tlie I'R 

yrenp: lB2(e 1B27. 11612. IBaO and 

1B60. 


I The 3B4 

I A MJMAjris'F imstantdieaiiny lilainen- 
I tarv type r-1 beam-power pen lode tor 
• n-c .in \ -lvl' portable nieibile edni[»nH.'nt 
a,-- a elas.'- C oscillator, i'reqncnc\ runl- 
tip'nei and r-i ampiitier, was recenti} 
announceel by 61) trom r> ])ed ibc 5B4, 
It utilize- a 625/2.5-volt [jiamenta with 
eutreiu ratnyy- oC 550 and 165 nia. re- 
-pect i vel w 

(/an he imed a- an ) 4 power aiupli- 
her and o.seiUaiejr in r!a-- ( lelcy'i aphy 
and i-m with d-c plati. \ oil aye oi 6-(b 
d-e -creamy!'id \ (4taee oi 155 and 4-c 
enni lad-yr 1(1 volt a,ye ol 

(/-et'ul jiower ont()nr. alien tlie lula; 
i- ii-ed a.- a. cla.-- (2 o-cillaloi' ait UK) 
me is about .45 watt wntli hHl \'o]t- 
plaie and 625 wait with 150 Nobs on 
the plate, witli 2.5 volb^ o-n the tda- 
ment. 




JONES 

FANNING 
STRIP 

Connections 
ore mode 
through Fan- 
rsing Strip, 

OTs bench 
or anywhere J 
aport frorn 
barrier strip, 
and quickly 
slipped into 
assembly. 

Use wfth Jonet Barrier Tot- 
minal Strips, Noi. 141 and 
142, tor I to 20 terminots. 

Simplifies soldering. Insures correct con* 
T^ections, Saves time. Ideat for harness or 
cable assembly. Brass terminals, cadmium 
plated. Bakelite mounting. Send for com¬ 
plete data. 


HOWARDS. JONES DIVISION 

Cir^ch MFg. Carp. 

2460 W. GEORGE ST. CHICAGO 18, ILL 


9-141 

Barrier 

Strip 



ZOPHAR 

WAXES 
COMPOUNDS 

and 

EMULSIONS 

FOR 

INSULATING and WATERPROOFING] 
of ELECTRICAL and 
RADIO COMPONENTS 

• 

Also for 

CONTAINERS and PAPER 
IMPREGNATION 

• 

FUNGUS RESISTANT WAXES 

• 

ZOPHAR WAXES and COMPOUNDS 
Meel'all army and navy 
specifications if required 

• 

/nqu/rtes Inv/fed 




ZOPHAR MILLS, me. 

FOUNDED 1846 
T22-26th .s’T., BROOKLYN, N. Y. 
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V-H-F Link 

(Contimied froni page 20) 
per channel for a 1,000-cps zero-dbni 
input signal to the two-wire hybrid. 
A 30-db T pad in the receiver output 
line reduced the 20-dbm output to a 
-10 dbm input level for the carrier 
terminal. 

Carrier equipment'^ used in this test 
normally operates with a level of -13 
clbm at the modulator input and +4 
dbm at the demodulator output. Two- 
wire terminations are obtained with 
four-wire terminating sets which in¬ 
clude attenuation pads to reduce the 
incoming level from the switchboard 
to -13 dbm. Pads are also provided 
to reduce the receiving level at the 
switchboard to the desired value. 

The carrier equipment can be ad¬ 
justed for any desired transmitting 
level toward the radio transmitter over 
a range from about +3 dbm to -43 
dbm and for operation on incoming 
signal levels in the range of -21 dbm 
to +10 dbm. The equipment operates' 
at 600-ohm impedance on both the 
voice- and carrier-frequency sides. 

First operating tests on this instal¬ 
lation revealed such quiet circuits that 
listeners thought the equipment was 
dead. SignaPto-noise ratio was 60 db 
or more. At all other times ratios 
better than 30 db have been maintained. 

Satisfactory conversations have been 
held over the complete 88-mile circuit 
produced by patching together two of 
the channels at San Jose and talking 
between two stations in the San Fran¬ 
cisco offices of Southern Pacific. 

One of the two telegraph sub-chan¬ 
nels was used to replace a wire circuit 
between San Francisco and San Jose. 
The other was repeatered at San Jose 
for wire connection to a teletype at 
Watsonville, 100 miles from San Fran¬ 
cisco. The teletype circuit to San Jose 
gave a range of 80 points from San 
Francisco to San Jose and 75 points 
in the return direction. 

^Lenkhurt type 42. 


« 

WLWT TV TRUCK 



Thirty-two passenger bus converted for mobile 
tv work at WLWT, Cincinnati, Bus accommo¬ 
dates 2 cameras, over 1,500' of cable, portable 
microwave transmitter, sound equipment, moni- 
(oring and switching apparatus and in addition, 
seats for 22. Features of the bus Include air 
conditioning aod fluorescent lighting. 


P/CKCRfNG REPROPUCEKS 



THE PiCKERfNG MODEL 161M PICKUP incorporafes all of the require¬ 
ments for the finest possible reproduction of lateral records and 
transcriptions. It is extremely rugged and absolutely stable, ensuring 
long trouble-free service with minimum record wear. TECHNICAL 
SPECIFICATIONS include: Perfectly polished diamond stylus with .0025'' 
radius; other radii available on special order at no extra cost ^ ^ 
Correctly offset head gives negligible tracking error ^ Extremely 
rugged, may be scraped across records or dropped from full height 
without damage to pickup ^ Tracking pressure adjusted at factory 
to 14-18 grams ^ No measurable effect of temperature, humidity 
or age Equalized output level —60 dbm ^ Frequency response 
flat within 1 db from 30 to 15,000 cycles per second ^ ^ Back¬ 
tracking will not affect either pickup or record Convenient finger 
grip permits rapid accurate cueing Optimum combination of 

counterweight and spring permits excellent performance on warped 
records ^ Convenient to mount, occupies least space of any 
transcription reproducer * No measurable intermodufation or 
harmonic distortion ^ Adaptable for turntables from 1" to IVj" 
high * ^ UNCONDITIONALLY GUARANTEED. 


THE PICKERING Model 163A EQUALIZER 


1. Flat high frequency response to over 
15,000 cycles per second. Low frequency 
rise to give full compensotion from 500 
to 40 cycles. 


w 

c 

O 

‘ifl 

O 

Q. 


2. Plot high frequency response. Low fre¬ 
quency response approximately 5 db be¬ 
low position 1. 

3. For NAB ar Orthocoustlc fronscrlpJions. 

4. Low frequencies same os position 2. High 
frequencies shorply attenuoted to reduce 
surface noise, Attenuotion sforts at 4000 
cycles, 

5. Low frequencies same as position 1. High 
frequencies some os position 4. 



MADE to a (olerartcB of ^ 1 db, 
provides five different laterol 
charocteristics to equalize properly 
all types of records and Iranscrip* 
fions. It is designed for use with 
250 to 600 ohm input circuits 
□T a level of -60 dbm. 
Hum pickup is less than —T20 dbm. 
The model 161M PICKERING PICKUP 
with □ 163A EQUALIZER is so 
free from distortion of all kinds 
that if may be used as □ 
standard for meosurement. 


THE PICKERING Model 125H 
EQUALIZER-AMPLIFIER for use 

with model 120M PICKERING CAR¬ 
TRIDGE REPRODUCER - it compensates 
for average recording charpcterhlic, 
roises output voltage to as high as ob¬ 
tainable from crystal pickups, operofes 
from the power supply of amplifier or 
radio set, saving cost of separate power 
supply, very simple fa insloll. 


PickcritiO 

& Cowiptjjrty* lw^‘ 




THE PICKERING 
Model 120M 
CARTRIDGE REPRODUCER 


A compact version of the PICKERING 
PICKUP for high quality reproduction, 
it fits info any arm which 
will accommodate a standord cartridge 
and affords the cleanest and smoothest 
response ever achieved. Its Frequency 
Response is ± 2 db, 40-10,000 eps 
... its Waveform Distortion Is 1 percent 
maximum . . . ils Output Level is 
70 mlDivoHs ± 2 db ... its Trucking 
Pressure is 15 grams maximum at 
40 and 10,000 tps. NO OTHER 
PICKUP CAN MATCH THE PERFORMANCE 
OF THE PICKERING MODEL 120M 


Oceanside. Long Island, N, Y. 
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HIGH I FIDELITY EV-635 
I MICROPHONE 
! USES "XL" PLUG 



ElectrO’Voice has equipped the new 
EV-635 High Fidelity Dynamic 
Microphone for studio and remote 
broadcastings with the Cannon 
Type XL-3-11 
Plug a quality 
plug for a qual¬ 
ity microphone 


Shou:n fit left in the 
neat XL - 3-36 Wa// 
ReceptacU < pm in- 
Ni’Tt > eupaged with 
an XL^.y il Plug. 
XL-3-3f> is pricvd ai 
$3.45 LiNt. and XL- 
3Xi5 f socket insert^ 
$4.95 List. 


For a practical^ low cost but high 
quality connector series having three 
Iframp. contacts, choose the 
Four plug types and six repectacles 
with 3 adapter receptacles are avail¬ 
able. Min. flashover voltage 1500Volts. 



Above are the two zinc plugs 
(Left) XL-3-12, List $1.20 and 
(Right) XL~3^1L hist $1.25 


No other small electric connector 
has all the features of the XL, in¬ 
cluding the safety latch lock. 

XL Connectors are available from 
more than 250 radio supply houses 
throughout the U.S.A. 


For complete information on 
the XL, icrite for Bulie.tins 
XL-S4 7 and XL PRl. Address 
Department G-121. 


SINCE 1915 





3209 HUMBOLDT ST., LOS ANGELES 31, CAlIf. 

IN CANADA & BRITISH EMPIRE: 
cannon electric CO., LTD., TORONTO 13, ONT. 


WORLD EXPORT (Exempting British Empire): 
FRAZAR & HANSEN, 301 CLAY ST„ SAN FRANCISCO 


Speaker Systems 

(( nn\u]{{,:d 3-1 ) 

* Cf>ni|)llanct of lIu- taiigcnrctl (>j»o luav 
1 1m- ctUfilou-cl wliciu- ing is usod 

Tile grratci exclusion ]> o)l- 

I prrhaps, by ihr f;u;l ihai linear 
IIfiocincnl is accoiiipanicd undo' lor 
I sidii, winch may in turn aflVci re- 
! -poiist.-. Sith)ccti\T tc-^L mdicatr' mt 
I yia-al disjcirily in operauon 
I Ahuinliiiy the diaphragm should lie 
lasf, , tec male ami easy ju tlm nnU 
! dlusiiaied momilliig i.s ace'-mplished 
with lid sjiecial s|<il] d;- cciiteriug dc- 
\'iecs. Aminlai^ l ece^ses eL-nP r ihc uml 
, [)ds;ti\a‘ly anri llu^ dia[)lnaem a-^emhU 
is secinad l)y onh ihrce sc i cnn s. 

T/ie Low-freqtiency 4ssemb^y 

Idu- idw-i i\M nu-ncy assemhh consists 
I ni tha i'lamc, cdnc and Vdicc cm! with 
I com|>lianre 'idle iraiur musi he strong 
and n<it sulijeet to warinny Id'lei ■ 
aiiec< nnwt lie elcwe to rluninalc rid 
jiislineiits \\hiL']i would -hiw up pro- 
I diictioii hoi^ this leason no sUinijuny- 
aia Used. ;nid Uu- Irame w arenratc)) 
maclhiu-d Iroan noii-warinny aluniinnin 
castings ol tliiek section 

\ cur\alinear desiuiie<i Cone is eui- 
pl<wi‘(| n| ('nil' models id allow moia 
dr I A'i no area will) in llu- 15'' diaine-tc! 
aildwa.hle. ,! 1 was lecoyni/ed wiien 
ihis clioiee wa.s math' (hat a s|r;n‘ght- 
sid('d eoiir nnglu iheoietically si.ippl) 

nn.aa' siiftncss. LcsS provr-d no dis- 
CL'rnililr wda\-o or cone hreakuje and 
Miereased efticiL-riL') was ap();nenT fiom 
the additii'iial dri\my area., loading 
over 125 srj in. 

rhi.‘ lo\\ tre(|Udncy \oice coil in oni 
speakers eopjier w ound (Ondue- 
li\il\ Is hiyher lha.n U>r alinmnuin. 
llidugii mass i> giamtei. d la- usC oi 
ahmiinum in the voice coil js linnded 
to tlu' hiyh-lla-pneilev unit, v\he!e maas 
increase \\ t)iild sei iousK' a licei the 
e.r>p(a- !iinit ni nop, awe. 

Quality Improvement 

reidiaps l.iecaiise ihv hsteninct amh- 
t'liCe liCis hevn easily saiisjied, or rnoia- 
liindy hecausc the andieiice lias not 
]<nown hdw pt articulate it^ dis.s^ti^fae-- 
li-ai. and pci Imps lu-caiise acoiisiie. de - 
-i.yn inu-l he irrated suhjeetivcly and 
(his \iola|rs the ohjeelivily dt the 
eiiyimeiy speaker rcse.'irch and rlesiyii 
)ia\e heeii iieglectL-d.. 

S[ir\e\ing the art. we tmd iiian\ 
qiHstions still unanswered. Why. I'ov 
instaiuae ha\ e \\ e sei/.ed upon flimsy 
I)aper eoncs and heciv)- metal dia 
phrayms ris the leisss t,)r onr ultimatL- 
design, whieh to date have fallen far 
short ol tlu’ir grial r 

\\dial happened to the Klysiiiui cori- 

lieiiser sjieakev r W hy wa-^ tliis de¬ 
sign not ])ursued to the- ultimate i' 


— M I C O— 

2- & 3-DIMENSIONAL 

ENGRAVER 



ITrmifs accurate reproduction of 
three-dimensional master on any 
of four reduction ratios. 


Idoptff dc/drr\’ (oLilognc an rraaev/ 

Mico Instrument Co. 

88A TROWBRIDGE STREET 

CAMBRIDGE, MASS- 


Wliere aie llu- ideal jnsion type 
designs. ;nid the miiintc cellular unit 
di'siyiis 

IWon in iheater wdoteis today we 
,iie eniitem will) a toldcrl horn or a 
short straiylu hoi'u that violates even 
oLii' present acoustic knowlerlgc- 

d e^, tlu' pOfhlenis are many. \eous- 
Ijc enginet'rs fia\e (giite a de\'elo|)metit 
:md research program lacing tliein. 


SOUND MOVIE PROJECTOR FOR TV 



35-mm sound mot in u iirojoctoi . winch 
(duufos clfcl roufoid ly-trifificrcd, hi(ih - i nO>nsi W' 

lOifi-i'amf> which is “^Bid tn he ^irOiaily free •>( 
heat and cliniiiiales ihe need lor a niovin|i ihot- 
ler, I he periodic fl.ishc.'i of the lamp, coupled 
with a specially-designed film drive niechiioism, 
make it p(»ssihle to use standard ^S-mm film, 
which poiniallv- opciaies at 34 frames per sec¬ 
ond. to provide the 60 interlaced fields, nr 30 
frames per second |■e^uil■ed for tv. Operator is 
slnwvn at tlie motiiior and chani^ cover cuntrol 
rack, which contains the swiicht's lor the re- 
tiioii: sturlidfl and stoppin(i o( ihe projector, as 
well as the remote controls for uperatinfi a 
slide projector. 
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Noise Measurements 

(Continued from page 21) 

of these factors is varied, the plot 
would no longer hold and the distance 
from source to microphone for a 1-db 
error would have a different value. 
However, knowing the room condi¬ 
tions, a set of curves similar to those 
of Figure 1 can always be drawn up, 
using the following approximate for¬ 
mula : 

(1-a) 

--, where Er and 

So, 

Ed are the reverberant and direct sound 
energies respectively, D is the dis¬ 
tance in feet from source to micro¬ 
phone, S the interior surface area of 
the room in square feet and a is the 
average sound-absorption coefficient 
of the room surface. A reasonable 
approximation of alpha may be calcu¬ 
lated from published tables of the 
sound absorption coefficients of build 
ing materials, by multiplying the area 
of each surface material by its absorp¬ 
tion coefficient to obtain absorption 
units, totaling the units and then divid¬ 
ing by the total surface area. Alpha 
may also be more accurately obtained 
by calculation from a measurement of 
the reverberation time of the room. 

The value of D, when. Er equals Er 
and their ratio is unity, is the point 
where the curves cross to give a total 
3 db higher than either curve. Other 
points on the total energy curve can be 
obtained by converting the plotted deci¬ 
bel values of Er and Ed to relative 
energies, adding and reconverting to 
decibels. 

A drawing such as this should be 
available in acoustic test rooms where 
precise sound measurements are made, 
as with it, one can readily determine 
the microphone distance that will give 
an accuracy consistent with the pre¬ 
cision of other factors affecting the 
measurements. 

Noise measurements are sometimes 
made in power houses, transformer 
sub-stations and other locations where 
high magnetic fields are present. Such 
fields may often be picked up by low- 
.i^svel, high-impedance portions of the 
equipment to give erroneous noise 
readings. To guard against this, it is 
advisable to use as short a microphone 
cable as possible, and to check the 
minimum reading by covering the mi¬ 
crophone tightly. Often orienting the 
microphone or substituting a crystal 
for a dynamic microphone will reduce 
the pickup to a satisfactorily low value. 

A review of the foregoing will dis¬ 
close many possibilities for results 
{Continued on page 36) 





Be assured of maximum reception and trouble- 
free operation with Brach FM & TV antennas. They are 
recommended for their simplicity, ease of instbllation 
and durability by service-men, installation engineers 
and dealers. Brach features a complete line, engi¬ 
neered for maximum performance and to meet all 
individual problems and requirements. 


All antenna kits are complete, containing a five 
foot steel mast, non-corrosive aluminum elements, 
ample down-lead, all necessary hardware and the 
Brach Universal Base Mount which permits a 360® 
dotation of the mast to any position on any type of 
building after the mount has been secured. Guy wires 
are also included and give complete protection and 
stability to the installation. 


Brach antennas feature a low standing wave 
ratio for peak reception and can be obtained to cover 
all channels from 44 tp 216 MC. Each type of antenna 
has been tested to give a uniform pattern over the 
frequency range specified. 


ATTENTION. USERS OF PRIVATE BRANDS 


L. S. Brach Mfg. Corp., experienced in the de¬ 
velopment and manufacture of all types of receiving 
antennas, offers engineering and mass production 
facilities for the design and production of antennas 
to individual specifications. 


SHOWN WITH REFIECTOR 


BRACH STRAIGHT DIPOlE 
FOR FM #334 SB-108 MC 
FOR TV #333 MC 

Atcojigry Reflector Kit— 
For FM #334-R 
Accoitory Refleclor Kil— 
For TV #333-R 


DESIGNED TO MEET EVERT REQUIREMENT 


44 to 216 MC by 


MASS PRODUCERS OF 
SINCE THE START OE-’ff^Jt^ADCASmG' 


SEND FOR CATALOG SHEETS 


BRACH FOLDED DIPOLE 
FOR FM #335 aa-109 MC 
FOR TV #337 44-98 MC 
Acceiiorv Rofleeiof Kit— 
For FM #335-R 
Acceiiory RoSoctor KJl— 
For TV #337-R 



BRACH 
UNIVERSAL 
BASE MOU^T 



FOR FM & TV #344 
44-108 MC 174-216 MC 
fAcceiiory ReBector Kit 
#344-R ai Illustrated) 



FOR FM A TV #339 
44-109 MC 
174-216 MC 



BRACH CROSS DIPOLE 
FOR FM #346 
88-108 Mc” 


L. S. BRACH MFG. CORP. 

200 CENTRAL AVE., NEWARK 4, N. J. 


WORLD'S OLDEST AND URGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES 
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Write for Bulletin No. 472 


Manufacturers of Precision Etectrico/ Resisfonce instruments 


335 CENTRAL AVE. • JERSEY CITY, N. 


N. J. y 


Ammi 

Studio Microfihoneo 
at P.A. Prices 


ModeJs 
RBiG—200 ohms 
RBHG—Hi-imp. 
Lisi $42.00 


The Industry Offers 


( (. ontin\{x\i from paar 2^^) 


In Canada: Atlas Rodio Corp., Ltd,, 560 King St* W,, Tofonto 


j i Coni hiued frof>i f>a(h' 35) 

(hat, In ilic iinininatetj, might eiaii m 
i-nnijna'hr'n>ihlc nr incon^i-tciU. How¬ 
ever, v\ idi allenfi'^n in the ]Kants 
hmugi)! nn{. tlic cnginetT making 
nnise nK-asurrnKmt> I'nr the (ir>t lime 
can a\K>ul man\ nf the mce'e (ajnmKm 
errea'v. and can .sa\‘e hiin>e]r from the 
etnh:irras>iiig position ol di>hai^ting 
ni^ o^^'n efjuipinent, A close -crtitni\' 
I a’ tile re.sah> nl' acnUbtic measure- 
nienl'- !< aUva>'- ]n'nhlaljle, hut llu 
s( xind-iiH-a.^tnang eqniiJinent tistialh 
■ie^eraes (jiie^iininng last n! ail. Mn-[ 
tnnderri sound nietei's aia^ well hink. 
care Itavtng heen taken to make them 
d(q)endal>le. --ttdile. ;iml aecnraie 
W hen one L'nimitk i . the niiu'i more 
[a(d)ahle eansim nl an Ineonsistein 
I l eading he a ill le- mmo' tnehned te. 
jdacc the meter in the pnsitnni m.' 
! ae'-ark wife—'’ahnve suspminri " 


P/SHfR-PfeRCf PHOTOELfCTRfC 
LiGHT CONTROL 

J Ciiairt'tts:IJ iL' routi iJ':, a>r tlu' coiih ^^l <.il .nr 

t'l alL Of,s( I inMi-yii IskIiIs lOWvi^, lia^r l.if'ct; 

allege in ecd lj> the ICe'ti.s' nn s-ai.>'. 7J 

i ('t-yli)n tkfslon 21. 

I t'anirols nit'i; on anU/riauicnliy ;it a nM.'i- 
! indks .sr\(l luiii ol'f nl ^5 fo(>i c.'anilf-s rhi^' 
tri'sl^d. 0 I 3 O 7 . ,is intni.l f.' L-iiitV'./l ^Sid vvnUs wi' 
iiii'aiuk'st'tn! Inrvie load, aruj aii'jiju'r ni',:di'l. 
olJ('K). a vutrsl ro (.'finlrol odee watt-. tCcJ: 
"1at la.! "^0 K'.' fVellr.s 


KURM^N SPL/T 4RM4TURE RPL4y 

A rt.Ca> will) ,i spl.T armatuii' type 2a. ue 

\('lr>petl ii>r aiUfiinaii' ^'OiUl'of^, [■.te'fng. .tniernw 
oliaiigt'owr, biuK'^e- al.iinis ami cJ'iytd t irm.ia 


Ideal for BROADCASTING 

• RECORDING 

• PUBLIC ADDRESS 

"The ulfimofe in microphone qualify/' says Evan 

Rushing, sound engineer of the Hotel New Yorker 

• Shout right into the new Amperite 
Microphone—or stand 2 feet away— 
reproduction is a/ways perfect. 

• The only type microphone that is not 
affeefed hy any c/imatic conditions, 

• Guaranteed to withstand more '"knock¬ 
ing around" than any other type mike. 

SpCCiOi Write for Special Introductory Offer, 
Offer: and 4-page illustrated folder. 


yiiMPERlTE (omtMinv 7„r, 

561 BROADWAY > NEW YORK 12, N. Y. 


KonfoJe" Wifees 
Model 5KH, li&t $12.00 
Model KKH. list $18.00 


li I s[iOt.[i uiii aiialy/Li, llic 1/t n'K v.;t r lui- 

aniiiiimcci] !)> K,i\ J-llrctnc L.'oini.am'. 


A 

1)1.'a 

I'mt kv*,K>]<. X J 
I ml can Ci:' n--Cf 
it.n comm miica th>ii 
liKi nbvt'i'v*-' 
si'tlun a, !:(a|ij(ju- 

waljKi iIk' .la !rr itjU mr raiigt' S riyi 11 vii>aia 
K' In- Umn .XlC tuic rmvo!t\aL iov\ 

i|imru-^ all mail ot JOU kc 

tm!> also bn ust-C as ^ sw(nj‘^''M 
|ti) ciO! mailiijiial afiginiit'nt wori. 


m c. moil a (>r'i iit( 1 ! I s t rnni yn I 
svmu'iiiT. studies and anal 
sim nkatu-ouslv all sigiKil- 
sWfOi^ l-am) me Wji.ia 


lUY ELECTRIC MEQALYZER 


High r. f, current carrying capacity 
50 amps. max. intermittent load; 30 
amps, steady load. Low loss factor. 
Sturdy mechanical design . . . 

Mycalex insulation. 
Furnished in any 
number of 
decks. 


36 • COMMUNICATIONS FOR JULY 1948 


















applications, has been announced by the Kur- 
man Electric Co., Inc., 35-IS 37th St., Long 
Island City 1, N. Y. 

Rated sensitivity, .014 watt d-c; *3 va a-c. 
Adjusts to operate at -005 watt, and from 
.01 to 115 volts d-c or a-c. 



^ 

G.E. SINGLE SIDEBAND SELECTOR 

A single sideband selector, type YRS-1, has 
been developed by the Specialty Division of 
C. E. 

Device is said to afford a reduction of dis¬ 
tortion .due to selective fading for long dis¬ 
tance reception of a-m signals. According to 
George F, Devine, comnieicia! engineer for 
the division, a complete single sideband .sys¬ 
tem, transmitter' and receiver, would permit 
twice as many signals or stations in a band 
and would increase transmitter efficiency by 
up to 75%. 

Carrier drift, within limits, is followed by 
means of a locked oscillator eliminating any 
need to follow small variations in transmitter 
frequency or drift in the receiver's local oscil¬ 
lator. 

Idle re are four pushbuttons on the device, one 
for dual sideband reception with reinforced 
carrier, one foi* normal reception and one for 
selection of each sideband. Designed for u.se 
with receivers having an i-f of about 455 kc. 
» ^ 


TURNER MIKES 

A bi-directional velocity type microphone and 
improved cardioid microphone have been de¬ 
veloped by The Turner Company, Cedar Rapids. 
Tow a. 

Velocity microplionc, model 87, has a single 
elernent ribbon generator supported in an 
Alnico V magnet. Has shielded output trans¬ 
formers to exclude hum pickup. Response is 
said to be held to within +5 db from 80 to 
10,000; level; 62 db below 1 volt/dyne/sq cm 
at high impedanee. Has a 4-position output 
switch permitting use with 50, 200, 500 ohms, 
or high impedance inputs. 

Cardioid microphone, model 77, features a 
wide-range pickup at the front and a sharply 
attenuated output at the rear. Discrimination 
between front and rear is said to be approxi¬ 
mately 15 db at all frequencies; response is 
within ± 5 db from 70 to 10,000; level, 62 db 
below 1 volt/dyne/sq em at high impedance. 
Equipped with 4-position output switch giving 
50, 200, 500 ohms, or high impedance output; 
lilting head, and qtiick-disconnect cable. 



W. E, REPRODUCER ARM GUARD 

A guard, type 706A, for the 5A reproducer arm 
has been, announced by Western Electric, 

The guard serves as an automatic latch type 
support for the reproducer arm and reproducer 
during intervals between the playing of records. 

Guard consists of two main assemblies, a 
guide housing which mounts on the reproducer 
panel and a follower assembly which is at¬ 
tached to the reproducer arm. 

(Continued on page 38) 



selectswandrew^^S 
^TEuyisiQN transmission 

BjNST^lB^^siElvicfl 


Televiiion anteuna oj WGN-TV — Chicago's 
newest and most powerful television station — 
showing Andrew 1-5/8" flanged television trans¬ 
mission line. 


Many of Americans new television stations are selecting Andrew equip¬ 
ment because of the efficiency of Andrew’s flanged coaxial transmission 
line and the added advantage of having Andrew consulting en¬ 
gineers install it. 

Because each television installation poses its own different, individual 
problem, those stations selecting Andrew have two big advantages: 
1) they obtain transmission line and accessories specially designed for 
television, and 2) specialized Andrew consulting engineers are avail¬ 
able to direct the installation. These engineers have both the special 
instruments and the experience to engineer all or any part of the 
construction of a television station. NO OTHER TRANSMISSION 
LINE MANUFACTURER OFFERS YOU THIS COMPLETE IN- 
STALL ATI ON SERVICE! 

Andrew TV transmission line meets official RMA standards and is 
specially designed for television. Mechanically, it’s held to close 
television tolerances assuring an essentially ^*f1at” transmission line 
system. 

Fabricated in twenty foot lengths with brass connector flanges silver 
brazed to the ends, sections can be easily bolted together with only 
a couple of small wrenches. Flanges are fitted with gaskets so that 
a completely solderless, gas-tight installation results. Markings on 
the outer conductor indicate where twenty foot sections may be cut to 
maintain the characteristic 51.5 ohm impedance. 

WANT A TELEVISION STATION DESIGNED AND 
BUILT—FROM THE GROUND UP? LET ANDREW 
DO IT! 


Write today for full details. Andrew will get you on the air. 


TRANSMISSION LINES FOR AM, FM, TV . DIRECTIONAL ANTENNA EOOlPMENT . ANTENNA 
TUNING UNITS. TOWER LIGHTING EOOlPMENT ■ CONSULTING ENGINEERING SERVICE 
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K£&> POSTED ON 
EUCTPON TUBES 


Use this convenient coupon 
for obtaining the RCA tube 
reference data you need» 


RCA, Ccjmmerciai Engineering, 

Section C/W38. Harrison, N. ). 

Send me rhe R(.!iA publications checked below. 1 
am enclosing $* . . ..., co cover cost of the books 
for which there i.s a charge. 

Name_ 


Address _ 
( j'rv __ 


Zo[ie 


State 


_j Quick-Reference Chart, Miniature Tubes (Free), (a) 

J HB-3 Tube Handbook (5)0.00)^. [B] 

!_| RC-I 5 Receiving Tube Manual (35 cents). [C] 

_j Receiving Tubes for AM, FM, and Television Broad¬ 
cast {}0 cents), [D] 

Q Rodiotron Designers Handbook (5/.25). {E] 

\~\ Quick Selection Guide, Non-Receiving Types (Free)-[F] 
! 1 Power and Gas Tubes for Radio and Industry (70cents). [G] 
[2] Phototubes, Cathode-Ray and Speciol Types (tOcentj). |H] 
PJ RCA Preferred Types List (Free), [l] 

[_j Headliners for Hams (Free), [j] 

^Price opp/j'es to U, S. and possessions only. 


ri/^r Of^APYMWMT 

ttADtO COtiPORATtOM of AM£tif€A 
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REVOLUTIONARY SOLDERING IRON 

Soldetron 

Tr M^iik tfi'K PLif. 

For EasierBetter Soldering — on Any Job! 

• Weighs only 3 ozs., yet can do the job of a 200 waft Iron. 

• Heats up In 20 seconds from a cold start; saves time, 

• Fingertip control; permits soldering without fatigue. 


Nbs 

Ready for attachment 
and operation on 110 
V A.C., SO'SO cycles, 
through transformer 
supplied with iron, or 

6-8 volt A.C. or D.C, without transformer (from 
an automobile battery). 

Overall size of iron 9V4 x lS/16' ; shipping 
weight approx. 4 lbs. 

• Ideal for fine precision work in "hard-to-reach" places. 

• Readily interchangeable tip-heads; no cleaning or filing, 

• Retains heat with switch off up to I minute; efficient. 

• Bakelite handle, cork covering, for comfortable cool grip. 

PRICE: including transfarmer and Tip-Head "A", $13.95 

InL^liei j\l i^siM ; fan naded 

Ash your disiributor, or for further infonymtion Write to: 

TRANSVISION, INC., Dept. C, NEW ROCHELLE, N. Y. 

IN Calif.; rrtmsvision o( CaL, 8572 8ania Monica blvrl,, Hollywood 46 




The Industry Offers 

( ( oiitiiun’d iron] pAih' .>7 t 

flOLL/N V-H-F/U-H-F SIGNAL 
GENERATOR 

A iK.vvri ivjM vigii.a) gruci.il.ii 

ni'j^irl iU, with p rj<riniir:.i] i f 

Sll idiHi nnjifiitiice with it ltjh'-vh> (.A a? 

icini;L('i.)n (IS voU-. ](.' JJ.VI. ,jik 1 pro\i^is>i i 

l^'i «i 111 '/t t’JiLr ojifi aiujit, liav l>rcu 

intioiijici-ii h> . ACf N 

I'aii ();ik’^ A Vs. Ha sadi/nri ^ t.ilil Signal 

ga'liariUm' laiii hr t mifd i’rsjin AO i'. siir aini 

liit" .1 -liiia] dial sr.'ilr^ ns':irf\ i IrtJia v; Jila ,,i I ril 

. I ttlis'M'.iU i;| rii 1 in Mini V'- 



ROBINSON RECORDING MACHINE 

/V latiu (yi'V reiii'vde 1 iitl W'.ji k 

in -I'lc! rerordi’ig sludirii. iiaA bnn 

utisuKiiicvd hy tlu- Kohiii^vm Ktaoiding Lal'i sa, 
lorivi., 20A- Sans<>ill Sih'ct. 1‘lnj;L(]rlv'‘'iii i, \\i 
Imjirovt'd !k U dn\a iiiid dy liainicalH hahnu ia! 
jiarls a i f Miid Il> l i-dncv^ llir irvia- laan-r Ui 

ni'.'V. on Iji'itli 7.S and .13 ]'"J 

Ldtrlifs aia- a \'aihdda wflli rdliri ni-idr 
• uUtsidc >tart. .S8. 96. !l.i’ ! :0 ,Liai \.'S hnr^ 

nrr Iisv'ii. C)i{!i.;k it'rd \;y ■^■l.nral i'^ rihi a hu'hI 1)> a 
1.11 gv hand vvlu.a '[ H i tn-i■-nin i-. ni.i'h [ai rrem- 
iric" and -alAa,'. graava. bulling 



TRIG TOWERS 

"iioerrs in >cli ■ i iii.g anl giiyci! type* 

let’ll aiinon iicvil Ij.v llir ho.p,, 

'9J Hast 4)lh .9trt.vt, New ^'■l 1 k 17. Xi-\v Vml-,. 

(.>f I j langulii 1 ' drsigii and fa In aca t (.-’i a- id SI n 
ahimiiiMin allay. haddep ^^Ith 15" inng '.paviny. 
i-. nilegial wllti aiir sidt hP (navri'. 

Hradiut'd in 30' st'r*nyii>, iln I'lnv sanding 
ly|H- on!it'> ill luiglu^ i>i' 10'-,.^)’ .iih and 1“' and 
tiiL- giiyvd r.vptr ID In-ighi-, ii-wiii ](/ li; ]i*0'. 

TA-'signt'd to with'-l.ind pc^t ln?vii 

winds. tiny io\vt-r‘^ siii)|ajit .dH? ninnar-. wnh 
.1 pifnrrttjd arra uf )0 Irvi <,■! ri.nnid 

nu-inbrrs uf n id' sfjnaia- im ni fiat miinua.- 
'j1iv ''tdl snpp'.''rt I Di^ lijvvti'i will '^■UpiinHf J 
pounds will) a inayirt:ccal aia-j ..>1 70- -•iitai!: ivv: 
(>l 1 mind nn-tnlifi 


PEERLESS ELECTRICAL 
AUDIO TRANSFORERS 

A .70 !i)\e ui audio 1 t ansii.y? nu i y, whn li arc 

-;aid to lir lliil wilhni ) ady fe.mi AO tr JO.ijdH} 
oyvlc';^ lias bcati dnvadnpvd b> tlirc HeeidtaTa 
Eif'vliical HroiluOl? l'Hvl^icuv of A.ltr;c t-ansing 
{'oi l>oi a t ion. McRiidey Avd., bms Angeles 

1, Caltl. 
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M£i4St/AfM£fi/TS CORP. 

BROAD^BAND TRANSFORMER 

A broad-band transformer, type M-286, de¬ 
signed for matching 72-ohm coaxial to 300-ohm 
balanced line in the range from 40 to 220 me, 
has been announced by Measurements Corp., 
Boonton, New Jersey. 

While the unit was developed primarily for 
use with Measurements type 80 standard signal 
generator, hi conjunction with a 72-ohm match¬ 
ing pad, it is adaptable to other signal gener¬ 
ators in the frequency range of the trans¬ 
former. It may also be used for matching 
coaxial 72-ohni lines to receivers having an 
input impedance of 300 ohms. The transformer 
yields a voltage step-up of 1:2. 

The 72-ohm termination of the transformer 
has AN type UG-21/U (Navy type 49268) co¬ 
axial fitting; soldering lugs are provided for 
connections to the 300-ohm termination. 



RfK-O-KUT RECORDER 

A 12" disc recorder, the Cha/iengerf has been 
announced by the Rck-O-Kut Company, Inc., 
38-01 Queens Boulevard, New York. 

Features include a Master-Pro patented over¬ 
head feed mechanism, dual speed 12" turntable 
and chassis constructed of aluminum castings, 
instantaneous, speed change- to 78 or 33 1/3 rpm, 
and a high-fidelity amplifier for recording and 
play back. Has a 16" pickup arm. 



CANNON ELECTRIC 
UTILirr PILOT LIGHT 

Electric utility colored pdot lights for signal 
applications, warning, decoration, and genera) 
illumination, have been developed by Cannon 
Electric Development Company, 3209 Humboldt 
Street. Los Angeles Jl, (California. 

Available in one type of S-priam lens to four 
separate len.s or more, mounted on a plate 
454" wide, the depth varying with the num¬ 
ber of lens. Lens come in five colors of un¬ 
breakable plastic, and are lighted by 93S8 lamps 
for single contact bayonel base of 12 v, IS cp, 
or 6S6 candelabra lamps for screw base in 
115 V types. 

A variation of the pilot light, the DPF9 
uses a 9" 6 w fluorescent lamp for illumina¬ 
tion purposes only. 

Bulletin No. UPL-1 contains further data. 



for Radio and Television receivers . . . 

punched, threaded, notched or grooved to meet indi¬ 
vidual specifications >vith nominal tooling costs. 

These spirally laminated paper base phenolic coil forms 
and tubes give exceptional performance with the added 
advantage of lower material costs. Note: We also have 
available numerous stock punching dies. 


Partial list of 
Radio and Tefevision 
Receivers 

in which Cosmalite 
is used: 

Admiral 
Arvin 
Belmont 
Bendix Radio 
Colonial 
Farnsworth 
General Electric 
Howard 
Magnavox 
Motorola 
Sentinel 

Stewart Warner 
Warwick 
Wells Gardner 
Zenith 


Your inquiry will receive im¬ 
mediate and intelligent atten¬ 
tion. 

Ask also about other Cosmalite 
types . . . No. 96 COSMALITE 
for coil forms in all standard 
broadcast receiving sets. SLF 
COSMALITE for permeability 
tuners. COSMALITE deflec¬ 
tion yoke shells, cores and 
rings. 


* * 


* 


Spirally wound kraft and fish 
paper Coil Forms and Con¬ 
denser Tubes. 


' Trade Mark Registered. 


^y^ClEVIlAND (ONfAINER^ 

6201 BARBERTON AVE. CLEVELAND 2, OHIO 

• All-Fibre Cans * Combination Metal and Paper Cans 

• Spirolly Wound Tubes and Cores for all Purposes 

• Plastic and Combination Paper and Plastic Items 

* * * ■ 

nODUCTION PLWTS ilsfl it Dt trait, Mich., liniubirrf,NJ. 

PLESTICS Division at PIvmHlh, Wise. • UBESIVE DIVISION it CIcnIind, Ohia 
miES OFFICES: Roam 5B32, Grand Cenlral Tarni. BW|.,Niw Yark 17, N.Y,, also G47 Mala St.,lUrt<ard, Caiiit. 
UMD1EH PIEHT: The Cle«liad Canlilnar Canada, IW., Prucotl, Ontario 
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It's a far cry from smoke signals to elec¬ 
tronic communications. And at the heart 
of electronics lies the coil. We wind coils 
of great variety for many uses and our 
30 years of experience is at your service. 
Send us your specifications. We 
shall be glad to quote. 
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for DISTORTION oid BRIDGE MEASUREMENTS 
at 2 to 15,000 CYCLES 





rMt iLlOD 

^ 

^ ' ^ 




% The normal range of this os¬ 
cillator is 20 to ij^ooo cycles. 
The Range Extension Unit 
{above) lowers this range by a 
full decade to z to ij cycles., 
greatly extending its usefulness 
to frequencies considerably below 
those heretofore practicable. 

With its very high stability^ 
unusually low distortion and 
many operating conveniences, 
the Type i^oi-A Low-Distor¬ 
tion Oscillator fills a universal 
need in distortion and bridge 
measurements. 

TYPE 1301-Pl RANGE EXTEN¬ 
SION UNIT.$70.00 


T his highly stable oscillator with unusually low distortion 
is of the resistance-tuned type and operates on the inverse 
feedback principle developed by General Radio. 

The Type 1301-A Low-Distortion Oscillator is especially suit¬ 
able as an a-f power source for bridge use, for general distortion 
measurements, to obtain frequency characteristics and to make 
rapid measurements of distortion in broadcast transmitter systems. 

FEATURES 

#WIDE FREQUENCY RANGE — 20 to 15,000 cycles (with Range Extension 
Unit, 2 to 15,000 cycles) 

• CONVENIENT TO USE — 27 iixed frequencies, selected by two push-button 
switches in logarithmic steps — any desired frequency between steps obtained 
by plugging in external resistors 

• THREE OUTPUT IMPEDANCES — 600-ohm balanced to ground; 600-ohm un¬ 
balanced; 5,000 ohm unbalanced 

• EXCEPTIONALLY PURE WAVEFORM — Distortion not more than the follow¬ 
ing percentages: with 5,000-ohm output 0.1% from 40 to 7,500 cycles; 0.15% at 
other frequencies. With 600-ohm output 0.1% from 40 to 7,500 cycles; 0.25% 
from 20 to 40 cycles and 0.15% above 7,500 cycles 

• HIGH STABILITY — Frequency is not affected by changes in load or plate 
supply voltage. Drift less than 0.02% per hour after a few minutes operation 

• ACCURATE FREQUENCY CALIBRATION — Adjusted to within 1>^% ±0.1 
cycle 

• NO TEMPERATURE OR HUMIDITY EFFECTS — In ordinary climatic changes, 
operation is unaffected 

TYPE 1301-A LOW-DISTORTION OSCILLATOR $395,00 


GENERAL RADIO COMPANY 


90 West St.p New York 6 


920 Su Michigan Ave., Chicago 5 


950 N, Highland Ave., Los Angeles 38 

















RUBBER RECIPE 


Rubl)cr coiupoiiucR to tixc Lime 
of some million poimcls a vcai go into 
Bell S\otcm plant. IPaeli compound 
inn^i meet man}' rcc[llllcnK:nt^ toi re¬ 
sistance io liLimiditw ox\gen. o/one, 
light and abrasion, hhc rigid ])ropcrtics 
dc]:)cnd on skillful selection and cone 
pomiding of nigrcdierits; tho is one of 
the )obs of Beil I ,abniatOj les. 

Sulphui; one essentia] ingredient 
of rubber, can also be eorrosi\c. That 
seemed to rule out rul)ber on telephoiK' 
eords. Ibit Bell ebemists toimd that if 
lhc\ held sul])lmr to the bare minimum. 
eorrtJsmn ceased. Now \()nr liandscl 
cord lias long life, is less susceptible to 
moistmc as. foi example, from a wet 
umbrella. 

Comicctmsg \'onr In.iine to the 
telephone wire on the street is a ‘dlroj)'’ 
— one bundred feet or more of rubber- 
ins nbdecl wire. Once this wire was pro¬ 
tected from o/one, bgiit and abrasion h\ 
an nnpregnated cotton Inaid; but water 
leached the nnprcgnaid, and the braid 
rotted. Bell chemists tested scores of 
SMitbctics. and selected neoprene as an 
exterior coscring with maim times the 
life of braid 

Rnliber IS onb oncofman\ ts’pes 
of insulation de\e]o].)cd Iw the Rahova 
lories for the Bell Ssstcim nisulation w 
Olds cjmc of the laiboratorics' jmoblcrns 
in proi iding a quick, economical ]aat!i 
for \'our s oice. 



BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON 
riNUtO IMPROVEMENTS aNO ECONOMJES IN TELEPHONE SERVICE 
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the CONTROLLER answers 
typical regulation problems 

the output of a transformer? 

Answer 


TRA/^iFOftJ^£R. 
PRIMARY LEADS 


LO^O 


COWTftOLLEn 


n 


!scornm imc 


Q. 

Answer 


Can you selecHvely regulate a number 
of DC voltages and currents? 




,JJ 


eif: 


a 


, Can the CONTROLLER stablliie a gen¬ 
erator Reid to regulate Mi output? 


INSWER 

RECT/flER CIRCUIT 



COfilROLi^rJl 



'■■K 

:CJl 


OCNCRATOR 

OUTour 


L 


of AC DC or Rf outputs in any 
one circuity selectively stabilized 
over wide ranges of line and load 

with the new 0 SORENSEN 
ELECTRONIC CONTROLLER 


Tfie AC output of the CONTROL- 
LSR w‘ll swing between 85*? 45 
VAC, AUTOMATICALLY adjust¬ 
ing the output of your unit 
ogofrtst line and load variations. 
By referenc/ng this output bock 
to the CONTROLLER you get 
output regulation. 


TECHNICAL SPECIFICATIONS 

The controlled circuit must make available at least one watt of power 
to the CONTROLLER. 

Input voltage range: 95-i25 volts AC 

(50 or 60 cycles) 

Load range; 200 to 2000 VA 

Regulation accuracy: 0.5% ct the controlled point 

write today for more information on the new CONTROLLER. Arrange 
to have a Sorensen Engineer analyze voltage regulation requirements 
in your plont. He can select a Sorensen unit or suggest a speciol 
design to Ht your unusual application. 



Represenled m cH pnncipol domesric ond foreign ciliei. 


ft COMPANY 


The FIRST line of standard ELECTRONIC Voltage Regulators 

soREnsEn 


& COMPANY, INC. 


STAMFORD, CONNECTICUT 


















































For quality and service 


choose 



transformers 


ALSO FOR MODERN 
HIGH VOLTAGE DEVELOPMENTS 
WHERE ZERO CURRENT DRAIN IS 
IMPERATIVE 


From our more than 20 years' experience as trans¬ 
former specialists, come precision transformers of 
every type—custom-made for YOUR new applications. 
FERRANTI facilities permit unusual service to each 
customer, whether large or small, and insure prompt 
deliveries. 

AUDIO TRANSFORMERS AUDIO FILTERS 

POWER TRANSFORMERS REACTORS 

HERMETICALLY SEALED WHEN SPECIFIED 



THE FEHRANTI ELECTROSTATIC 
VOLTMETER 


We also build power supply units and electronic 
assemblies to specifications at prices comparable to 
those of stock assemblies. We invite your inquiries. 


Types available for maximum 
readings from 150 to 3500 volts. 
2 V 2 in. diaL flush mounting, project¬ 
ing and portable models. Write for 
informative literature. 


S'nc. 


RCA BUILDING • 


30 Rockefeller Plaza • New York 20, N. Y. 


CnUMIlMir ATIAUq CAD IllKic 1040 
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CINCINNATI STREET RAILWAY 

SPEEDS EMERGENCY WORK 

WITH 2-WAY Mc^Ut^a RADIO 
and 

SYLVANIA LOCK-IN TUBES 

N O time lost in restoring service on the lines 
of the Cincinnati Street Railway Com¬ 
pany! 2-way Motorola equipment maintains 
constant communication between headquarters 
and mobile equipment—5 tower trucks, 2 wreck¬ 
ers, 2 general-purpose trucks, 7 official and 5 
supervisors^ cars. Needed repairs are under 
way usually in a matter of seconds! 

For a job as vital as this, Motorola has found 
it can depend on Sy Ivania Lock-In Tubes. These 
sturdy tubes stay firmly in place —unaffected 
by jolting and jarring— offer outstanding elec¬ 
trical advantages too. Connections are short 
and direct... there are no soldered joints, few 
welded ones. Getter located on top ... leakage 
reduced by separating getter material from 
leads. See Sylvania Distributors, or write 
Radio Tibe Division, Emporium, Pa. 



Transmitter and Receiving Unit 
used in Cincinnati Street Railway 
Company's mobile equipment, 
manufoctured by Motorola, Inc., 
Chicogo. 

The famous Lock-In Tube's supe¬ 
riority makes it the ideal choice 
for equipment on the road, in the 
air, on the rails, marine radar, 
FM and television. 





Service restoration gets under 
way without delay as equip¬ 
ment responds to dispatchers 
instructions. 


Headquarters can quickly di¬ 
rect the needed equipment to 
the scene of a tie-up. 
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PHILCO 

VISUAL ALIGNMENT 
GENERATOR 

PHILCO 7008, The only inscrumenc of 
ICS kind, combining all funcrions for 
complece, accurate visual alignments on 
Television and FM receivers. Includes 5 
diil’erenr signal generators and their as¬ 
sociated controls; a complete oscillo¬ 
scope with centering, gam, focus, in¬ 
tensity, phasing and blanking controls, 
and power supplies. Separate RF probe- 
permits measurements of sensitive 
circuits without disturbance. Removable 
crosshatch screen for special ultra-short 
y cathode-ray tube. Compartment for 
storage of all cables, including RF probe. 


PHILCO MAKES TEST EQUIPMENT HISTORY 


In creating precision instruments for radio measurements, in compact, portable, 
inexpensive form . . * Philco engineers have repeatedly achieved results con¬ 
sidered impossible by experts. Especially so, in the new Philco 7008 Visual Align¬ 
ment Generator for FM and Television . , . which combines in one economical 
instrument functions that can be approached only by a cumbersome, costly collec¬ 
tion of conventional devices. The 7008 o/one performs complete, accurate visual 
alignments . . , saves the test engineer’s time , , , makes the job easier. In every unit 
of today's Philco Test Equipment line you will find equally important advantages. 


WRITE FOR TECHNICAL LITERATURE TO: PHILCO CORP., PHILADELPHIA 34, PA. 


NO. 7008 PHILCO VISUAL ALIGNMENT GENERATOR 
NO. 7001 PHILCO ELECTRONIC CIRCUIT MASTER 
NO. 7070 PHILCp R.F. SIGNAL GENERATOR 


NO. 5072 PHILCO CROSSHATCH GENERATOR 
NO. 7030 PHILCO DYNAMIC TESTER 
NO. 7019 PHILCO JUNIOR SCOPE 




PHILCO SIGNAL 
GENERATOR 


MODEL 7070. Pvange from 
100 kc to 110 mc — all fun- 
dam entaLs ! No SM I telling 
trouble at any frequency. 
Residual output less than 
5 micro-volts ^ Model 7J.70 
for FM also available. 



PHILCO ELECTRONIC 
CIRCUIT MASTER 

MODEL 7001. Uses exclusive 
vacuum tube volrmcrer and 
electronic budge circuit. All 
ranges and functions in¬ 
cluding 10,000 volts AC or 
DC. Probe available for 
RF measurements. 
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WIRES and CABLES 



OF ELECTRONIC EQUIPMENT 


When you list the qualities most desirable in a sup¬ 
plier of wires and cables for your electronic equip¬ 
ment, you will find that Lenz most nearly answers 
your description of a dependable source. 

First, this company has the engineering background 
and experience, the knowledge of your requirements 
in wires and cables that are needed to help draft 
your specifications. 

Second, it has the facilities to produce these wires 


and cables in volume exactly to specifications, eco¬ 
nomically and promptly. 

Third, it Is a reliable organization with over 40 years 
background of dependable service to the communi¬ 
cations industry. 

Make Lenz your principal source for wires and cables. 
A Lenz wire engineer will gladly consult with you 
regarding your special requirements. Correspondence 
is invited. 

^'IN BUSINESS SINCE 1904" 


LENZ ELECTRIC MANUFACTURING CO. • 1751 No. Western Avenue, Chicago 47, Illinois 
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UHITED AIR LINES Selects 
New WILCOX VHF Receiver 
For Ground Installations 

Hew Fixed Frequency Receiver 
Offers Hew Performance Features 


in the 118-136 Me. Band 


• SelGcHvity Permits 100 Kc. Adjocent 
Chonnel Operation 

• No Interference from Spurious Frequency 

Responses 

• Simplicity of Circuit Design Means Eosy 
Maintenance 

New Noise Limiter Meons Better Reception 
Single Unit Construction Soves Space 


Write Today for Complete 
Information on the 


WILCOX 305A RfcemR 


THE NAME 

WILCOX Dependable Communication 

WILCOX ELECTRIC COMPANY • Kansas City V Missouri 
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A QUIET REVOIUTION IN CAPACITOR DESIGN 


the SMALIEST WOLDEO 

tubuiar ever wanu 

FACTURED!--- , 

end ratt"! "P 


.proven 

fNXsSPPO»''«'°'^' 



actuae size 

IILUSTRATVON 

type 65P 


UNIQUE' 
fILlED K'OEUUJ® 

p'-vr. 

agoinst moisture absorp 



Seven Physical Sizes 

Color-Coded and Available in 20%, 10% and 5% Decade Values 

TABLE OF MAXIMUM NOMINAL CAPACITIES 

Mold Size 

lOOV @ 
125° C. 

200V @ 
850 c,* 

400V @ 
850 c. 

600V @ 
850 c. 

/ .175" D. z 1-1/16" 

1 .195" D. X 1-1/16" 

^ \ ,250" D. X 1-1/16" 

\ .375" D. X 1-1/16" 

( .17S"D. xy4" 

75 P ^ .200" D. X 3 / 4 " 

/ .250" D. X 3 / 4 " 

.015 

.022 

.047 

.15 

.0068 

.01 

.022 

.01 

.0T5 3 
.033 - 
.1 

.0047 

.0068 

.015 

.0068 

.01 

.022 

.068 

.0033 

.0047 

.01 

.0022 

.0033 

.0068 

.001 

.0015 

.0033 

1 * alternate rating 150V @ 125° C, | 


NEW SPRAGUE MOLDED PROKARS 

. . . dependable capacitors for sub-miniature assemblies 



SUB-MINIATURE PAPER CAPA¬ 
CITORS IN METAL CANS WITH 
HERMETIC, GLASS-TO-METAL SEAL 


for the most severe applications 


Yes, this little can houses a high quality hermeti¬ 
cally sealed Paper Capacitor! Rated at 100 volts, 
D C Working, this .5 mfd. unit measures .4" x 
I'/s". Presently being manufactured in quantity, 
variations of this sub-miniature type can be made 
to your specifications. Write for complete informa¬ 
tion about this and even smaller hermetically sealed 
units now in production as shown below. 


These new molded Prokars were designed specifically to 
satisfy stringent military requirements. Types 65P & 75P 
are now in mass production and are available in a wide 
range of capacities—from *00047 mfd. to .15 mfd! 
Though higher in price than standard units, they easily 
justify the term "premium” in performance. Rated for 
—50° C to 125° C operation, these small but rugged 
units are ideally suited for any electrical or electronic 
application in which size, temperature, humidity and 
physical stress are dominant considerations. 

*T. M* Reg. U. S* Pat. Off, 


Write for Engineering Bulletin No. 205 A 


mmi 


SPRAGUE ELECTRIC COMPANY, 
NORTH ADAMS, MASS. 
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These "sound jurors" record their preferences os they listen over test circuits. 



The engineer in the foreground folks over the test circuits 
which the o^fier engineer sets up on a "circuit simu/ofor/' 


Heli Lab(n'arori<j-s 
ensine^-rs ]’ia\'e designed a new talk¬ 
ing circuity they ineasui'e its charac¬ 
teristics in- oscil[osc(>]:!es and meters. 

But a talker and a listener are part 
of evxn'y telephone call, and to satisty 
them is the primary j^ell System aim. 

So, before the circuit is put into 


(^l)eration, asound jury” listens in. 
An actual performaixe test is set up 
with the trained ears of the jurors to 
sa].)plement tire meters. 

As syllables, \vord.s, and senterux's 
come in (wer the telephones, pencils 
are busy o\ er score sheets, recording 
the judgment of the listeners on 


behalf of you and millions of other 
telephone users. 

d'argets oi the transmission engi¬ 
neer are: your easy understanding of 
the talker, tJie naturalness of his 
voice, and your all-around satisfac^ 
tion. To score hlgli is one of tlie 
feats of Bell System engineering. 


BELL TELEPHONE 


LABORATORIES 



Exploring and inventing, devising and perfecting for continued improvements and economies in telephone service 


















St/// Going Up 

Station Construction continues to 
race on. As of June 1, 350 had re¬ 
ceived CP's for a-m stations and.788 
had received construction permits for 
f-m stations, while 118 had been 
granted conditional grants. The total 
authorization scoreboard for a-m and 
f-m stations now reads 2028 for a-m 
and 1035 for f-ni. FCC reports that 
there are currently 543 f-m and 24 
tv stations on the air. Incidentally, 
as of June, 95 had received tv con¬ 
struction permits, which adds up to a 
total of 102 authorizations for tv. 

Field reports from FCC and indus¬ 
try indicate that we will see quite 
a jump in on-the-air operation and CP 
grants before the year is over, par¬ 
ticularly in f-m and tv, with f-m pos¬ 
sibly climbing to 2,000 authorizations 
and tv to at least 150. 

fox Goes Commercjo/ 

The Green Light for commercial 
facsimile has been turned on by the 
FCC and on July 15, eleven f-m sta¬ 
tions now operating experimentally 
will go commercial. 

According to FCC either the sim¬ 
plex or multiplex methods will be 
permitted. The simplex system inter¬ 
rupts the aural program during fac¬ 
simile transmission, while in multi¬ 
plex simultaneous transmission is ef¬ 
fected, Accordingly, simplex trans¬ 
missions will be limited to one hour 
between 7 A.M. and midnight, with no 
limit for the hours between midnight 
and 7 A.M., while multiplex trans¬ 
mission will be permitted for a maxi¬ 
mum of three hours between 7 A.M. 
and midnight as well as any time be¬ 
tween midnight and 7 A.M. 

The recording width of 8.2^^ for 105 
lines-per-inch scanning has been adopt¬ 
ed a standard, although other paper 
widths will be permitted with the ap¬ 
propriate number of lines per inch. 

Good luck to fax ! 

Directional Anfenna Performance 

In Designing a Complete Broad¬ 
cast station installation, the direc¬ 
tional antenna system must receive 
priority attention and many factors 
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judged. Since the field gain of a di¬ 
rectional array is a function of the 
tower spacing, held ratios and field 
phases, we have a number of variables 
to consider such as types of arrays, 
constants of transmission lines, coup¬ 
ling equipment, ground system, guy¬ 
ing, etc. 

An excellent interpretation of this 
problem was presented at the recent 
NAB Conference at Los Angeles, by 
A. Earl Cullum, Jr. Discussing guy 
wires, he showed how they can seri¬ 
ously affect the pattern shape. This 
effect can be minimized by installing 
the guys so that they are symmetrical 
with respect to the line of towers and 
by breaking them up with insulators 
near the tower and near the ground as 
well as throughout their length. It 
is also necessary, he said, that the 
tower section be bonded at all legs 
so that the current in the tower is 
equally distributed- Cullum pointed 
out that even the ladders must receive 
careful attention, requiring sectional- 
izing so as to carry a minimum of 
current or secure bonding so as to 
carry a proportional amount of the 
tower current. 

Analyzing the features of current 
and phase-monitor antenna systems 
Cullum said that this type of system 
provides a reliable indication of the 
magnitude and phasfe relationship of 
the 6elds radiated hy the elements of 
a directional array. Describing the 
location of a sampling loop with this 
equipment, he pointed out that ex¬ 
cellent results have been attained by 
locating the loop in one leg of a tow'- 
er so as to sample the current at that 
point, although in a wide base tower, 
each leg can and does act independ¬ 
ently. A loop which samples a single 
leg of a we 11-bonded thin tower often 
provides the best indication. To be 
sure that the sample current is ac¬ 
curately indicated by the monitor, 
Cullum said that all sampling lines 
from the loops through the isolation 
coils and to the monitor, must be iden¬ 
tical as to length and characteristic 
impedance, must be properly termi¬ 
nated at the monitor and should be 
maintained near the same temperature 
throughout the system. 


S-T F-M U-H-F Relays 

With F-M Antenna Systems be¬ 
ing located in remote high-altitude 
areas, the need for u-h-f high-fidelity 
studio-to-transmitter links has grown, 
prompting intensive activity in the 
development and production of suit¬ 
able equipment. As a result of one 
s-t-1 research program, a 10-watt 
transmitter featuring a radial cavity 
in the plate output circuit, operating 
on the fundamental mode, has been de¬ 
veloped, Describing this transmitter 
at the recent NAB Engineering Meet¬ 
ing, D. J. Nigg and W. G. Broughton 
of G. E. pointed out that the system 
uses dz 75 kc deviation for 100% 
modulation and direct f-m. The last 
three stages in the transmitter employ 
4X150A tetrodes as frequency doub¬ 
lers, Open transmission line circuits 
are used for these doublers except for 
the plate circuit of the output stage. 

Antennas are of the 40^^ parabolic- 
reflector type, with dipole feed. Re¬ 
ceiver is a double conversion superliet. 
Frequency range of transmitter and 
receiver are in the s-t-1 band of 920 to 
960 me. 

U-H-F TV 

With Tv Allocation Requests 
pouring into Washington, and the 
need for additional channels imminent, 
the channels upstairs in the 475 to 
890-me bands are receiving quite a 
probing. Out in San Francisco, for¬ 
mer FCC chief engineer, George P. 
Adair, now a consultant, put a 600-nic 
700-watt tv setup on the air recently 
(W6XJD) to explore propagation 
characteristics at these frequencies. 

In Washington, a 510-mc 25-kw sta¬ 
tion will be installed in the Wardman 
Park Hotel by RCA to study u-h-f tv. 
The transmissions of WNBW on 67 
me will be duplicated on the 510-mc 
transmitter during these tests. 

To conduct field test comparisons, 
observers will use converters on stan¬ 
dard tv receivers for u-h-f pickup. 

Results of these and other tests will 
be detailed at the FCC hearings in 
Washington on September 20. 

A complete report on these sessions 
will appear in Communications. 
Watch for it.—L. W. 
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A-3a. F-M And TV 



li.eff/ i^Jndiht'd i'i'rn B!?rA-ECrfn\ ^uppftrhni* 

a 4-ha^ - I'’, cl'ii t:!' ItJjf t'lTi :j(!l.efuuv iit WS'rV\ 

Sit^uilitiivillt. {>ri>vidIog i^intuU^mtous »*m 

and f-m 1ir:tii<Jcas1s. \(.(rirtc‘;y *, 

i'D|i; A Kuir ^st'otiorv RCA f-ni anieniui 

ttmp a B!yA-Kn*r,\ rmst.r aj C ) S- Citscinnati. 
CHCo, Rfght: The f ni ^mu-nnu u! '-VIIOO. 0i- 
taruii> FTm,. Hhj-j an fs-bay i-TK Kijiiirc lonp 

ani/nn't m-nsnt d aiop a U r Tmiviraii goyt'd 
pipe ptsrer. 
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Antenna Mnstattatians 



Top: SiX'bay RCA super turnstile antenna being hoisted to the roof of the 36-story News Build¬ 
ing in New York City lor WPIX, the Daily News tv station which went on the air on June 15 
on channel 11, Below: Coaxial transmission line Andrew type! at WSTV. Steubenville. 



Below; View of the 300' microwave tower recently completed for the Federal Telecommunication 
Laboratories at Nutley, N. J, The tower houses experimental antennas and eqnipment fnr research 
and development work in television, aviation communications, multiplexing, microwave antennas, 
point-to-point communications, etc. Right: Three-bay RCA snper tnrnstile tv antenna being 
mounted atop an RCA pylon f*m antenna for WBZ-TV near Harvard Stadium, Mass. Tower is 
656' high and designed to service an area of 40 miles radius of Boston, 




COMMUNICATIONS FOR JUNE 1948 


• 11 













hVide• Range Rual"Rand 
V'V A^ntenna Resign 


Versatile, Sturdy Antenna Designed to Cover the 54 to 
88 and 174 to 216-MC TV Bands, Provides a Substan¬ 
tially Uniform Directivity Pattern and Constant Input 
impedance. Can Be Operated in Conjunction with Either 
Balanced (Twin Lead) or Coaxial Transmission Lines. 
Antenna Can Be Grounded for Lightning Protection. 


by LESTER L. LIBBY 

Chief Engineer 
Oh mega Laboratories, Inc. 


TiiE ANTf-XNA in (jnc tonn oi 

another jjorha.j-FS the niorl. contmonh' 
employed iyne of aiiteiiiKi for operation 
in the v-h-f I’ange. The half-wa^■e 
mode of {>peT-arion of tlie di[)ole fie- 
quently u.>ed a siandard of refcrenee 
for descrtlhng; the gain of an antenna 
array or ay-tern, and the impedance 
and directivity characteristics of the 
iiaif-wave dijede have bi'en evaJiiated 
and discU-ssed in many paperarui 
book^." 

In gencrah the railues ot lecd-point 
resistance and reactance of a dipole 
antenna rer'^us frequency will be a 
function of the geometric shape of it- 
conductors. for cylindrical conduc¬ 
tors of length / and diameter rf sucli 
as shown in the antenna, of lognre 2. 
Schclknnoff' ascribes an average char¬ 
acteristic impedance parameter. K,. 
gad’en by the expression 
2/ 

K, = 276h:)ga,,-120 (I i 

d 

and also shenvs families of curves re¬ 
lating the rc-!-tance and I'eactanee of 
such antennas to th<dr electrical length 
for various values of 1\;, ranging fioin 
500 to 1700. 

Imom a practical consideration ()i' 
>trcng!ri. weighr and co-t of a tv le- 
cci.vdng antenna it becomes evident 
that a eondueror diameter of tlie order 
of i> a \ cry do si raid e size, and a 
dipole 'etigli] cut to be resonant at 65 
me (the :'qnn'fi.\dniaf.e eeiilrr treqnencv 
Sit inc lowao i.eU.n'ision l,)and ) is tlir“ 
best comprrainse for good overall rc' 
spi}n-e ;oid -ein ice in this range. i lk* 
eh pole It.'iigtii fca lial f-w.'U'C rcsipnancc 
at ()5 me very chisclv 7\ -o that tin; 
resultant K., i- approxiinatcO 600 for 
a coiahiclnr ciiajueter of ffb 

i lu‘ ^'nrves r,\ iced-poiiK resistance 
a 1.1 d r e a r a 11 v" e n i tins d 1 j > o 1 e c r s u s i r a - 
queue)’ mav ata’onhngl v llaisc’ ah (.two in 
Ingin e 0, and laoeied R ami Ai, rcspec 
lively. 1 lie e''in[d<m Iced-jioiiu impe¬ 
dance at an) frequeiicv is R -\- /'Ay t-p.. 
ing dne note oi die si|_en iU A" as 
in tile curve lU i^'igure 3. Hence at 65 
me tile ameumtt impedance is 55 f. /l) 
ohms. \t 55 im\ tlu; amenna impe¬ 
dance is 5y - /120 olmis amj at 50 me. 
the anletma impedance is 113 -i ■ /L40 
ohms, etc. ft is mudent from exam¬ 
ination fit tho curves that, although the 
rcsisiu e ceiinpoiient oi the antenna im¬ 
pedance varies api.meciably with ria- 
quenc). nhi.- reactive component in the 


region of half-wave resonance varies 
much more rapidly, hence making it 
difhculr to match the antenna to a 
transmission line within more than a 
narrow' band of frequencies immedi¬ 
ately .surrounding the resonance fre¬ 
quency. 

^roocf-fiandfitg fhe D/po/e 

Let us coTisidcr now the possible 
methods whereby the useful range of 
operable freqneucio.s, i.e., the band- 
rvidtln of the foregoing antenna may be 
increased, (hie expedient which sug¬ 
gests itself is ui connect in .series wiili 

U-'i>r .s. A. SL-lu'*lkMiu,rT, Th<\>r\ of 

,-UnrH‘tus'^ of Arkxtrary avui Shaf}t. r'r'-J!.'. 

r.K.E.: St*itk:i)ihr'. Ui-il. 

-Ucli' V. VTarclian:i, (.Ah-aku/h Fro. 

v rn'otj Fr Rihtintiori : julir W[|(-v 

X Si'fK. Inc., ,\ri<v York. .\. U.Cir 


!-- r- 

C .•" T) y ' 

F«n 

Poir.t 


Fii'drc 2 

Dipok- iHif cn tviUi cylindncrtl cuncluctors. 


I'igiire 4 

(CvlindricaJ dipole viiOi ii compensatiriit sluh lf‘r 
brotid-bandiiiy;. 



the antenna and its transmission line a 
reactance of equal magnitude and op¬ 
posite sign to that which the antenna 
exhibits at all frequencies. Tins would 
then result in an antenna whose impe¬ 
dance was puiely resi.^tive at all fre¬ 
quencies and equal in value to the R 
curve shown in Figure 3. If thi.s byp<.>- 
thetieal antenna were operated with a 
73-ohni transmission line, U would 
maicli this line to a reflection factor ot 
less than 0.5 (corre.sponding to a volt 
age standing-wave ratio of less than 
3:1) between the freipieney limits of 
45 and 90 inc- However, a series-com¬ 
pensating reactance having the com- 
plenientarv eliaracteristics described i^ 
not readiiiy realizable nor available, si^ 
that such a completely compensated. 
ttntenn/L remains pitrely h)fiothctrcah 
It i.s pfwsibkx however, to sabtain par¬ 
tial reartive eompensatinn of tlie an¬ 
tenna h) nusans of a shunt reactance re 
prciper magnitude and opposite sign i.n 
that of the antenna reactance. Sueii e. 
reaetaiua' is realizable by shunnn.e .i 
shorted [aarallel-vvire transmission line 
xtub, of efl-ective electrlea! lengih etp.ial 
to a »[uai ici“-n a\'e at a fi;e(|iietu')' 
sliglul)' al>o\a^ the resonant irequeiicv 
of the antenna, across the anienua feed- 
jioini tvrniinals, and clioosing the char¬ 
acteristic impeilance cd this tratmmi^ 
.sion line stub to be in the ra.nge from 
eO to lOf) ohms, .higure 4 illustrali.-' 
an antenna system c.q' (his tvtH' wln'le 
the dotteil curve of Figure 3 slirtws the 
reactance characteri-^cie of the sliorted 
still) for a Z., of 50 ohms, and a 
resonant frequency of 70 me. it is 
apparent irom examination of Figure 
3 tliat the stub reactance tends m tune 
out the antenna reactance in the neigh- 
borhrK.)d.s of 54 and 82 me. At the 
same time, the liigb impedance of the 


T-J • rnuuiiKJirATinun fod iiiwf ipdft 


















Figure 1 

Experimental model oC the dual-band antenna system. 


stub in the 65-mc region (where the 
antenna reactance component is low) 
results in negligible shunting effect on 
the antenna, so that the antenna sys¬ 
tem now has three frequency regions 
where the reactive component is small 
instead of the one frequency region 
possessed by the simple dipole. This 
results in effective broadbanding of the 
dipole within the frequency range of 
about 50 to 85 me, thus making this 
antenna system quite well-suited for 
tv use in the complete low-frequency 
band. 

A feature of this type of antenna 
system is that the combined dipole and 
stub conductor assembly may be fabri¬ 
cated from a single piece of metal rod 
or tubing, thus eliminating joints 
which might otherwise be subject to 
trouble from corrosion, structural 
weakness and tlie like. In addition, it 
is possible to attach a metallic base 
flange to the stub as shown in Figure 
4, the flange serving the two-fold pur¬ 
pose of acting as a mounting base for 
the antenna as well as improving the 
nature of the electrical short on the 
end of the transmission-line stub. 
Under these conditions the stub itself 
serves as a very effective mounting 
support for the dipole, and the need 
for strong dielectric-type supporting 
insulators for the antenna is elimi¬ 
nated. The base flange may be mount¬ 
ed to any type of surface whatsoever 
without impairing the impedance prop¬ 
erties of the antenna system. 

Di/aZ-Boiid Arrangemenf 

For operation in the upper television 
band, the 65-mc antenna system begins 
to exhibit unfavorable characteristics 
with regard to both impedance and di¬ 
rectivity pattern. As an example, the 
resistive component of antenna impe¬ 
dance at 195 me (where the dipole 
goes through its 3/2 wave resonance 
mode) is of the order of 125 ohms, 
and the directivity pattern breaks up 
from its 65 me figure-of-eight shape 
into a six-leaf clover shape. This is 
depicted in Figure 5, where is shown 
one-half of the normally symmetrical 
.pattern. The clover pattern is gen¬ 
erally undesirable for tv reception since 
it has null response points in directions 
other than off the ends of the dipole. 

To overcome the deficiencies of the 
single dipole a" dual-band antenna sys¬ 
tem* has been devised (Figures 1 and 
6). In this antenna system a second 
dipole antenna unit, resonant at 195 me 
(i.e., at exactly three times the fre¬ 
quency of the 65-mc dipole unit), has 
been attached to the broad-banding stub 
at a distance one-third of the way up 
from the bottom of the stub (or two- 
thirds of the way down the stub from 


the feed point). The presence of this 
195-mc dipole unit has a substantially 
negligible effect on the operation of 
the antenna systCni in the 65-mc re¬ 
gion, since it represents but a small 
shunt capacitive discontinuity 30*^ up 
from the shorted end of the stub at this 
frequency. However, at 195 me, the 
small dipole is now a quarter wave¬ 
length up from the shorted end of the 


*Megatentia, 


stub and a half wavelength down from 
the top or feed-point end of the stub. 
Accordingly, the lower one-third of 
the stub now acts as a broad-banding 
reactance for the 195-mc dipole, while 
the upper two-thirds of the stub acts 
as a half-wave length of transmission 
line which serves to connect the broad- 
banded 195-mc dipole assembly directly 
across the feed-point terminals, putting 
it in parallel with the 65-mc dipole in 
the upper television band. Now, since 


Figure 3 

Plot of resistance and reactance versus frequency of a 65-mc dipole section of the dual¬ 
band antenna system. 
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\ n t e n fi ;i dircciJ'- in 
paUcrns I Itvo q u 21 d- 
ranis': jilot ai A is 
li>> ihc di!ii I'hii lid ,111* 
tr-n na. 


thr I'r-i-ianrt m \hr lari^n dip'*Io 
.ihiuit 12a 'jjin;-, a: UP'" nna wlliia thn 
vn-i<ta]aa' ^ >\ [Ik/ snial) (lipMU- U al)/M}i 
<)]■ 7m n!iKi-a tlK. >ma!l iliiHifr tafa!" 
1-1 laki' a;/'r m Liii-- lrc(jnoiK'\ la'^irm 
aijij C((iiirihiUt.- I.1 k’ iiiainr aiiiniml ot f.lu; 

j'nca]\'i ’2 riK'ry>' (n IIk' (Tailii--i' n i 

h!U' taaiiualin^' ihv antenna to 

tlu; t\ iarei\a.T. lUa’au-'r llie ■'inall 
-lijiolr (iinjriluiU'v tile -^laaier anannii 
[L> thr Kitai veeeuefi ennrifv nt' the an- 
[rTiiia sy-aa^ni. u-. ///y a/'n-n/-n/e/t/ hi 

ree<i\ii\' jjattriTi will prf'he'iihinite 


ilie e/ecer pallern t.n the huaye hipele, 
anh the resultant directivit) pattern 
a ill he a con't|io-iie >hafX' oi‘ the fnnn 
in [''lyiua;. 4 by the hinp-eln-^heil 
line. Siiiee thi^ resnltaiu npjier liaiid 
direeii\-ity part<.'rn now ha^ no -harp 
nnl! rerpein-e- citlu'r tlian tlii^e t^fY tla- 
end- ni I ha' dipoie. it i- hence wei! 
'idled lt)!^ rep id a I 1\ n-e. 

Coaxia/ Cabie feeder Arrangement 

L )> Of ihi-. pennt the ii-a.neni-siitn line 
Tet'der ioi' the antenna ha- h-een d^- 



Mukeup ot ttio dual-biind antenna ssstean. il)us- 
tni ifi^ (vvn possible or is^ntaf i oris ot tha' fiifih- 
band dipole with respect lo the low-baiid dipole. 



Fi^un' 7 

A coa^ial teed airan^emeni for the dual-hand 
antenna. I'Iil- outer jnsulaiin^ jacket of eoa\iaI 
cable is removed for lenjirh of stub. 

picierl and di>cn'>re<l on the ha-^i- of a 
hiihnu-cd line. 1 Tuwaoaa'. the dual- 
leu id antenna can he u.'^ed witli er|uai 
eiYectivene-^ in eunjnnctiun willi cu- 
aeiad t\[ie tran-nu>-K>n line, -.nice U 
coniaaii- within il^ -fracture flic elc- 
■ nenl- ut" a Iralanced-tu-iinbalanced 
tran-lorinal iun device. Thin-, reier- 
rinp to I'ipure 7, the cua.xial cable i- 
pu-ttir‘ned ayain-v one ley mi' tjio lOroad - 
‘ (, '.inhinird e e pepe 3U) 



Filin re b i Helusv j 

^Ictllod of rn'FuiHiiiji lav o-du-al • baand anlcniia osseiiibi je- to obram 
a d'liil-biind nnteiina-ians-rettceior svsrerri. 



FijJure 9 iLefii 

An X type of array using four dual'band -assemblies. 
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Always room for something NEW and BETTER 


Presto 

8D-G 

Recorder 


Extreme accuracy ... designed 
^ for the finest instantaneoios and 
master recordings. A special 
feature is the direct gear drive 
with separate motors for 333^ 
and for 78.26 rpm. Overhead 
driven independently of the 
turntable and has a choice of 
seven different feed pitches in 
each direction. 


NEW ... 

Presto 92-A 

Recording 

Amplifier 


Sixty-watt amplifier especially 
designed for high-fidelity re¬ 
cording. Vertically mounted 
chassis. Removal of front panel 
gives access to all circuits. Out¬ 
put stage has four 807's in 
push-pull parallel. Selector 
switch and meter provide both 
output level indicator and plate 
current readings for all tubes. 
Response: 20-17,000 cps. 


Nf V/ ... 

Presto 64-A 
Transcription 
Unit 


Directly gear-driven at both 
33H and 78.26 rpm, with two 
separate motors, one for each 
speed. Instantaneous speed se^ 
lection by turning mercury 
switch, without damage to 
mechanism. Speed: Total 
speed error is zero. Noise: At 
least 50 db below program. 
Starting: Table on speed in less 
than H revolution at 33M rpm. 


NEtV ... 

Presto 

90-A 


Complete portable recording 
console. Three low-level input 
channels with mixers, master 
gain control and variable high 
and low frequency equalizers. 
Four fixed characteristics: Flat 
between 30 and 15,000 cps, 
NAB recording, 78 rpm record¬ 
ing, and playback complement¬ 
ing NAB recording. 


For further information about any of this new equipment^ 
write or wire 




RECORDING CORPORATION, Por.m.s. n.w Jersey 

Mailing Address: P. O. Box 500, Hackensack, New Jersey 


WOBLD’S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT & DISCS 
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Equipment E'nilure^Contml 
System Eor Bmudcast Stutiuns 


Inspection, Maintenance and Trouble Data-Recording 
Procedure, Which Reveals Types of Failures to Be 
Expected, The Relative Rates of Occurrence and 
Effectiveness of Repair Work. 


by F. E. BUTTERFIELD 

Engineering Department 
The Andrew Company 

'rviL SVV\Ar\]]{)S OF alKllvlical 
tenw streamlined mainienance pro- 
cediirt-, providing an eiTective lialance 
i;i Control c.NpenM- and rcsuh>. 

A t nice-point prooednre lias been 
jonnd vt yy [)i‘odncti\H': 

i/i his^cciiou: lApiipment te^t 
tirocedurc, with spandardb of per- 
tonnance, ajiplicd iKonodicallv to 
local( the maxinuin! luiinbcr of faultr 
be lore tliey render ecjuijinieiu ineno 
t. ra! 1 e. 

( d ) aI( injU'iuiii('c : It q n i p ni en t 
manileiiauce juaiccriure. a ji pi \ c t] 
^Au'n erpu]/!!Hiti laiA iii o.n\'ie(' or 
laiA iimpection, and liavinp ito own 
-er oj juaPoruianee standards; de- 
eoloped to keep Lajinpinml in oper- 
alum lor the bnipcst [lo^sibie jtcriodr. 

c I .-i iiJiIys}s : rrcmldc - ;ui:dv.'0> 
laoci'dnre winch juawenSs data f(>r 
(wa.bni.inp [h and (d'j, lor o^h- 
maoinp- die eSiim'eiH'je- of jier-oniiei 
> 01(1 Irairnop’ and tc>r fiiidrnp 
;w-oci:i(erl with particuia]- inaiiue- 
nance rpo-raiioin-,. 

haaa^ t!ie anal\wi^ of faiilm lia> to 
b't b-a.-oii on t!ic stati>i)i.a^ of failure'-, 
in -eiaace, accurate analv-is can l)e 
obtanied only with larec yroiip^s of 


identioally coimtnucted and operated 
erpiipnieiit. say ilftv unit> <.)r more. 
ddn> is nut true about: te-l and main¬ 
tenance procedures, ddic tests wliidi 
are inosi. suitable fcjr birye -calc op- 
rraiioro may be lU preat liclfi in deter¬ 
mining^ the c(.indivion of sonic isolated 
unit. However, ellectivo le^t procc- 
dures can be <lct(n nnned ouVn' I.U‘ actual 
trial anrl analysis on lai'pc numljers of 
nil its. 

Test, and maintenance pn-rcdure>, 
receminiended and piiblislu'd by teclini- 
cal scnnetics ;ind maiiulticturers and 
jnap.jai‘cfl alter consideral.dc trial and 
anahsm are eenertd in nature and not 
necessarily adapted to particular op¬ 
erations. 'Jdiey do not ordinal ily lorrri 
CO I n jd 0 1 e 1 y sa i i s f a c (ri i* y p n: w e <1 n r e s 
wuToiil a yood deal o} addili<.)n in 
soiiH dsfails, elimination in otluTs, 

inspecFfon Procecftires 

An insjiectioi) jirocciiure, idcad im’ 
iIk' pnr|)o.sc lui juawenliny la lim its oi 
ecpnjnia’nt in service, wcaild bi^ snipdic 
easy and nuiek to coinpb'tc. and woubl 
del Clin trie tin- point and time at wiiieb 
tile unit would tail li evoitniiu!! in iu.'- 
eratiom L;11foi'1 unalely. llic ino-.t. that 
an oopeciion actnalK ctm indicaie o 
the ctTecti\ encss tp' niu! at (tie rno- 
meni the tesi is ajpihed. In tiie case- 
oi -o.ii.e units, manilv moci lain cal in 
nainrc. dos innouiation, yail'icred at 
re.enlar tutor cals cam be I'elai cd to the 
liio on’ 11 a- nulls end will tlien sbrea' 


I inu 

in. p(i rl .'d 

F.qiJiptii !.'i)( 

Fv pL- arid 
Xunihc^r 

[ 

1 allure 

K epoiTvd 

Vel Pnp 
[ liken 

* TrouMe 

[o.nnd 

'Ijine i 

K, paired ‘ 
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Made 
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Isinn c;in to record faauri.s in tUOurr a [ < 
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EQUIPMENT REPAIR RECORD 

EOUIPMEHT TYPE , HO. 

OATE 

«ORK DONE 

•Y 





























FijJorc 2 

equipment repair record card. 


the remain illy service wiiieli car- be 
{ox 1 ICC led from them. The perform¬ 
ance oi most electrical compements is 
xudn liovvever. that iailtircs are ciTatic 
and relatively unpredictabie. Thus 
ten' the deeirical unit, tlie iiispiection 
will answer In.e (jucstion ‘AVhat will 
tlii.s unit dci now ?■'; if that answer i.s 
not yood enoiiyin rite unit must be re^ 
paired. 

Typical Inspection Procedure 

In one test procedure applied once 
a jiiontb ps a la rye yronp or crnrimuni' 

{(OH page 34) 

l-'i>;ure 4 

Itmipnicnf failure aiiat\>is sheet; 
buinmn! i:rii[ion of data on J. I and 
0 lornis. 


JAN. FEB. MARCH APRIL MAY 



I EQUlPtiEHT TYPE 
i PEftlOO 

3 NUMOER OF UMIT3 IN SERVICE 

N failones in service 

S (IRCAKOOWNI 

« SERVICE interruption (UNIT HRSO 
7 REPAIR TWEE { MAN HRS.) 

® failures m SERVICE/UNIT 
B SERVICE INTERRUPTION /UNIT 

10 INSPECTION REJECTIONS 

11 (SREAROOWNl 

If INSP, ANO WAINT. TIME (MOT INCLUOINO 
TIME IN line 7 ) 

13 INSPECT REJECTIONS / UNIT 
IN FAILURES IN SERVlCe/lHSP ANO MAiNT 
TIME 

IS total failures /INSP. ANO MAlNT TIME 
I* TOTAL TIME SPENT { MAN HR3) 


16 • COMMUNICATIONS FOR JUNE 1948 

















































^dLlCE 


7 ^ ^foHeu... 

Qfcczeaae 

>PHILCO 

2-WAY F-M MOBILE RADIOPHONE 
COMMUNICATIONS SYSTEMS 

30 to 44 Me. and 152 to 162 Me. Sensational new 
developments . . . advaneed engineering . . . proven 
reliability... new operating effieieney and eeonomy 
for F-M Radiophone Communieations Systems, per¬ 
mitting elear, crisp, two-way voice communications 
under all conditions. 


PHILCO 

INDUSTRIAL DIVISION 

PHILADELPHIA 34 . PENNSYLVANIA 


Phifeo Industrial Division Dep't JN9 
Tioga and G Sts./ Philadelphio 34, Pa« 

Gentfemen ; j 

Please send me information about the | 

new PHILCO F-M Radiophone Com- | 

munications Systems | 

NAME . I 

ADDRESS. j 

ciir. I 

_! 


r^nUMllMir ATiriMC Eno lUklc iA,fa 


1 'V 






























Simple switching for your 



RCA 76-B5 Consolette Type BCS-TA 

Master Switching Unit 



Type BCS-1A 

Master Switching System 

Thii» system consists of one Master Switching 
(Console (abose, right — shown with an RC^A 
7 6*[JS Consolette), and one or more sub-control 
units (below). It contains all the relays needed 
for any combination tjf switching functions. 

Cp CO fi\e sub-control rooms can be used with 
the master console^ each of which can handle 
from one to three studios. 

Status lights give accurate picture of ''Ci)n Air/' 
"In Ds'e," "Ready/’ and "On-f^flf" conditions in 
all control rooms for each outgoing line. Unique 
design features prevent feeding more than one 
program to any one line, although supporting 
program material can he handled as remotes 
from the originating studio. Sub-control units 
act as relay control stations between stLwdios and 
mflster control unit. 


Type BCS-1A Studio 
Sub-Control 


'Vw \-'\ \ \ V \ ^ 






CnD mwp IQdfl 









































AM-FM Programming 

RCA consolette switching systems 
co-ordinate all studio-station functions 


• Here's another example of RCA’s 
program of providing "packaged" 
broadcast equipments having the flexi¬ 
bility and performance of custom-built 
jobs. 

The two Switching Consoles shown, 
in connection with standard RCA Con- 
solettes of identical styling, give you 
sufficient latitude to perform intricate 
AM, FM and network programming 
operations —easily, precisely and 
quickly. Choice of model depends 
upon the complexity of your station's 
operating requirements. 

The BCS-1A Console is designed for 


the more elaborate station . . . switch¬ 
ing the outputs of as many as five con¬ 
trol consolettes to three outgoing 
lines. Many combinations are practi¬ 
cable. Inputs from studios, network, 
recording rooms or frequent remotes 
can be monitored and switched to 
transmitters or network lines. Elec¬ 
trically interlocking controls have re¬ 
duced the possibility of switching 
error to the vanishing point. 

Managers of stations requiring only 
two consolettes will find the RCA Type 
BCS-2A Console the ideal switching 
system. Used with two RCA 76-B5 


Consolettes, program material from 
as many as four studios and two 
announce booths is routed to desired 
outgoing lines (AM and FM, or either 
transmitter and a network line). 


Both types of RCA Switching Sys¬ 
tems are designed for long-range sta¬ 
tion planning. They have sufficient 
flexibility to take care of future expan¬ 
sion. Complete details may be obtained 
from Engineering Products Dept., 
Section 23-F, Radio Corporation of 
America, Camden, N, J. 



ifTruTTo 


AH N. 


Type BCS-2A Switching System 


Two studio inputs may be switched 
independently to either of two out¬ 
going lines. Mechanical interlocking 
prevents feeding two inputs to the 


same line. This system handles up to 
four studios and two announce 
booths. Two examples of the layouts 
possible are shown above. 


Studio Switching 
Console for Small 
Studios 



BROADCAST EQUIRMSNT 

RADIO CORRORATIOU of AMERICA 

etiomeeR/MO rroducts mpartmerk 

In Canada: RCA VICTOR Company Limited, Montreal 
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TV Transmitter Design 


1\ iiii. JNiTiA(. insLalhucnt' ot tlii^ 
vtppeuiA'cl a dt^cu^-mn oi tlic 
geiit’al ck-.'iga |fVo!?lein.^ encountered 
in tv rrai--onittcr A\nli special 

con-idi'rativ'n ol tiie cxcder and video 
uiiifv, and d-c r^ntaroi^. 

In the aiiahiis d c I'e^'toiar-, a 
oeroj- oi \\.i\'c for]ii> \\ere pre-tutcd, 
tlie cuiaduding figure ^liowmg \anoue 
wav^ ihiapC' and the manner in ^vhic]l 
cpuai are established about the 

zerr- a-r n (ei cn.ee axis. 

CoiiirniTing \Vitli our d-c restorer 
stir.iy, \Vv find tleU if tlie time’ constant 
IS sLililcontly larye, a vC'llaiyc an)] lie 
griieiaiied aerr*-- the diodt load resistor 
about epua] to the [leak value above ot 
below Toe axis dependent iipL^n the 
pnlarjT^■ or diode connection. F'gure 1 
sIk.'W - ;i sie.iii'ihcd eireint brcLikdown 
(d a lypicaS \i;ie.i aiii])]ifier, d-c re- 
.siurer and modulator 

liie restorer OjK/iaUx in a manaicr 
sucli that an additional biasing poten¬ 
tial is applieil tn the modulator; in this 
case iipp':-ite to that supplied by the 
bias siipfdy. For tlie wave -liapc'^ 
shovvn kiE-t nioMtli ir: Figure 9. tlie bias 
cliFcrentiai will be equal to tlie peaks 
appearing below die average a-e axis. 
This graphically in I'lgurc 2, 


a-suridng an ai'ipnaie lime emi-iant. 

From Figure 2, it will be noted tliat 
the effect of the d c rcstoi ev ns to refer 
the peak of the applied signal to tlie 
quiescent bias level. In the ease of 
w/) ,'ind fgT. the s\ r!c tipis are In. Id at 
ihe rcKidice le \ cl rd' tlie qnic-ccnt bia-^ 
and any signal CNcnrnon tovwnd le/otc 
irrcL rcMilt^ in a reduce'I grid \rdtage, 
with a eonset|uent increase in plate 
current, Tliis produce- a signa- volt¬ 
age across the plate lead re-isloiy and 
^iiice th'h pennt i-^ cundnctivcly cupled 
In tiie grsd- nf the ni"ilulated amplibcr, 
ina-duccs negative m-odnlarion fiaun the 
condiiiuai of no video signal. In cf- 
lect, this states that a. \\lhte picture 
drives the me- lulaicd amj liber toward 
cutoff irr iimuniize'^ output, while a 
i flack [iicture d lives me ampliiicr 
tov\aid maximum output. Idgurc 3 
sltovvs a typical traimfer chaixieteristic 
for the two conditions oiitlimd.. 

Modu/ofed AmpHHer Constderaiions 

Three condition.s imr emc -etting of 
r-f drive are <howm in Figure 4: (I) 
no c idee- modulation, (2) white pic¬ 
ture modulation, and (2) bbwk picture 

"'Ap.. cr-xvi. VI. ' ij‘.'vs. 


n.vduh.fmm For proper operation ot 
a gi id-modulatetl arnplilieiy the j*ara- 
li.eter- 'Imnld be adjusted to provide 
rhe re-uUs illustrated. Obviously, a 
]',-.laiice bet^\ec^ r-f drive, video slgr'.il 
airiilitudc. and bias is e'-'-ential. 

I'undamentally, a televi-non g’id- 
bia^niodiilated -lage OT'Crat'-'s umirr 
conduiom sitsiilu!' to class bT t o., ti^c 
tube- are bia.-ctl in the vicinity of cut- 
otf. !n Figure 3, w'e hud the ideal erne 
where the bias is adjusted that sig- 
n;d excuiw)ons rhont this ["but rnau'w 
tain rlu. ontput \^avcfonn over a hn's.r 
poi tmn wf tiu' grid plate ti'ausfeir Fiar- 
actcristic. Slusuld the bias he eM>m- 
swe, o|".'iation w ill he al')(>ut the lower 
knee of the t^'an'-fer curve and the Ve- 
^ubnig non-hnearity vvill cause Cum- 
prr-^-ion in tlu' signal representuig the 
\v!ut(' jucture area. This condition 1- 
:ii-. s-t e:i -il\ iielfi'cd as amplitiab' 'l'- 
tortiui: ee a linear gray scale. Wlani 
the bias i- nof as great as the tub* 
bueanty allows, full advarita.ge ■ a tfie 
grir! ba^c is not realmed. and syne c*-' 
p’a--5ioii ina\ take place. Sync co'^- 
pro--ioTi is tlie result of operating ox 
da nj'pcr knee of the transfer charac- 
lenstic, and is evidenced by changing 
tU: rmi" r.{ s} nc to c'idec)-plus-^> n. ; 


Figure 2 

At A Mopy i^raphica) representat iu n of various v^fi^ e forms about tbc zrro liMS. B i eerier > sho’-vs the ei-c reitorej vuliades for tiie wave forms 

e. At C I bottom), the signal is shown referred to the fixed bias rotentm); it consists of tlic summation tlie bias, ihe restnrfjtion voltage Lnd 

flu: signal input. Note how the a-c axis shifts bs Hciion of the d-c rtsiortr. 
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liustnrierit^ 

or Video Signal Amplitude * Equipment-Used for 

■ ■, -"-i ----- 

ia j ustment' of .Class B .j Linear Am pi if lers^ 








by G. EDWARD HAMILTON 

Heady Television R-F Development Section 
Television Transmitter Department 
Allen B. Du Mont Laboratories, Inc. 


instead ot being 25% it may decrease 
to a value of 20% for example. 

The r-f drive (without video signal) 
must he sufficient to drive the plate 
current up to the upper knee of the 
transfer characteristic; above this level 
the plate current is no longer a linear 
function of grid excitation. With 
modulation, the sync plate current tips 
extend upward and an)' excursion into 
the upper knee will result in limiting 
or sync compression. 

Adjustment of video signal ampli¬ 
tude is also of prime importance since 
upon this factor depends the modula¬ 
tion percentage levels for tv picture 
information, i.e., the FCC has decreed 
that the synchronizing impulses must 
occupy 25% of the total r-f signal am¬ 
plitude, and that the transmitter he 
modulated down to at least 15% of the 
peak level on white picture detail. 
These limits are shown in Figure 5 for 
a black picture with a white line, with 
respect to relative r-f signal amplitude. 
To operate within these prescribed 
limits, which permit an effective mod¬ 
ulation capability of only 85%, it is 
necessary to drive the transmitter Avith 
an augmented sync to picture ratio. 
Analysis of the proportions of Figure 
5 shows that the input video signal 
must consist of 29.5% sync, referred 
to the peak-to-peak value of the input 
video signal (100%), the video com¬ 
prising the remaining 70.5%. There 
are numerous methods of adjusting the 
three factors for satisfactory initial 
operation. One found to be practical 
(assuming correct bandwidth, ampli¬ 
tude response, modulation capability, 
etc.) is: 

(1) With iw video signal and fio r-f 
drive, the modulated amplifier 
bias is adjusted to almost plate 
current cutoff. 

(2) The r-f drive is increased to a 
point about half that required 
for maximum plate current. 

(3) With a white picture (approx¬ 
imately 30% sync, 70% video), 
the video gain is advanced until 
the r-f modulation envelope con¬ 
forms to current FCC regula¬ 
tions, as observed on a modula¬ 


tion indicator" which will show 
relative percentage values. 

(4) Should the transmission-line 
voltage be loiv (indicating in¬ 
sufficient power output), the r-f 
drive is raised to the modulated 
ampUher and the video signal 
increased until satisfactory 
modulation and transmission 
line voltage is attained. To de¬ 
termine the peak power output 
of the transmitter, the video 
modulating signal must be re¬ 
duced to black (maintaining the 
previous input sync level) which 
Avill result in a standard black 
signal transmission comprising 
25% of the total r-f amplitude 
as r-f synchronizing signal. 
The average poAver output 
should be measured under this 
condition of black signal. A 
AA-ater-cooled load terminating 
the transmitter output circuit, 
Avith means for determining the 
Avater inlet and outlet tempera¬ 
ture differential and rate of 
flow, provides the most accurate 
measurement of this factor. 
The average poAver output thus 


-Duyiont 5034-A r-t waveform menitor. 

^Care must be continnally exercised so tliat 
neither sync coni pres sion nor white saturation 
take place. The discussion of Figure 4 explains 
how these various discrepancies may exist and 
how corrective measures may be applied. 



Figure 3 

Curve illustrating a typical transfer diaracteristic 
of a video modulator for conditions of total 
black and white picture. Ertci is the restorer 
potential for the white picture and Edci is the 
restorer potential for the black picture. 

determined is converted to peak 
pOAver by obtaining the product 
of aA^erage power output and 
1.68, the factor derived from 
consideration of the duty cycle 
of the sync pulse for conditions 
outlined above.* 

Proper adjustment of the foregoing 
three parameters above may be aug¬ 
mented by use of the following types 
of equipment: 

(7) An r-f Avaveform oscilloscope 
Avhich consists of proAosion for 
observing the modulation envel¬ 
ope and a beam deflection cir¬ 
cuit for determining modulation 
percentages Avhich is read o; 
the meter. Such an instrument 
is shown in Figure 6. 

(2) A diode pickup coupled to the 
transmission line whose output 
is connected to an ordinary h-f 
'scope employing a scale cali¬ 
brated in percentage. The input 
of the 'scope may be intermit- 


Figure 1 

Simplified circuit of a typical video nmplitier, d*c restorer and video modulator. 
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I lit r-l ;i[i>iili luJo Jjs 1 r(hm mn lor a M'jck ptclurt h 

white line, js >iiL'eihed b) tlie ('f/.. 


li'iiliy kes\‘(l Mb -hin'tcd hv 
nioaii> (>l a '.ihbacnr. to laa'lai]!! 
Uk‘ /I'ld la-kaa-iiea* a\i^. tlu’ ioLi! 
axcur-iuii liaiiifi' rckM’ra<! ti* iln- 
\-alut.'. Ill aiiv Wt'U'taiiiii 'ii.‘iii, 

lluaa' arc two -ly iial c< niipDiK'iit 
nanich the h-c lc\eh aid ilic 
kc'nal iiiloniiat ion. I'cnuhic 

'^lioilinw n| (hr input bi lilt 
kcopi,' lasuh" in proJiK'ini:i a 
.:a'/'n rctcicncc le\c1 wliich rep- 
rc-eiik ii(> ss</!tal. h’lii.^ ^y-t^au 
allow - inca-iij cn:eni or the n an¬ 
on- nuidnlaiinii jarcv'iilayaIt 
1 - onl\ ncct‘--ar\ to adiu-L the 

-cope pain lor lull <.'xeiir-ion 
(with N ihrator intennitlL-iirl} 

-horf inp- the input ). hriat i\ o 
aniphludc- m' niMdulalion conn 


poneni-' arc 


Class B Linear >impi?fiers 

In thr ina-ici ' -cric- Iran-initter. iht 
Mb idiilatcd aiiifilificr ■'Upplic^ dri\inp 
j)o\\er to a pair of W l^-andd tnhc- op- 
craiinp In cla-a (//j/(Va;aay/a/t'dt>:ci'> 
i( lit I’’! i Ih'r ). I'l.jllowed h\ a -ccond fiair 
ol W’l.-aaOd { < 1111 1^1 1 Iter ) Uihe-. 

( 1 la ninded-pr id eiicuit- arc n-cd in 
both -tape-, v\hich rc-nit- in liaaaloni 
iVoni neni ral i/at ion prohleim and a 
direct tiani-lcr ol eiita'pw Irom llic ont- 


" ‘ T'.i eiJilieh'tc ' I) m ' / 

M «. ( il .\ikeii. ! M, J'- 
, ;-r . I h ■ .<: f RK; J a-. ia 

.. 1 !' I 1 ', (O'. I line. n> O 

huMi.n: 


put ol the to the out put ol tile /at 
fjiovidinp a hiplicr apixircnt Inial ehi- 
cicncy. The cirenit- arc eatlunle 
dri\en whudi autoin;Uicall\ load- the 
pi cecdiiip ciiaant pi celudinp the necc^- 
-itv for /aoa/tca///! rc-i-tivc loadiiip. 

Linear amplilier- nin-t he adjusted! 
to -ati-lh four priinai'\ condition-: 

(7) S;iti-facti ii-y bandwidth. 

( J ) \depnalc [luw cr output. 

(e) Linear (aiipnt between tile Inn¬ 
it- of lIHh'f and lad iriodnla- 
l ion. 

( h Snpprc--ion ol haver sideband. 
\depnaie baibh'‘idth bn' t\ , o: rhe 
order of -I nK\ i- attained b_v eon[iled 
eirenii- which con-i-t ni re-onant pri- 
inarv ain.l -econdai'y. varirdde C'tnplinp, 
and variable secondary Inadinp : ti 
fnndanieiital cnaaiil i- -bown in Idpnre 



'«S-33Sr“' 



\ rapid review coupled circuit 
tlieorv -bow- that when two circuit- 
which rc-ouate at the -auie lieipiencv 
:i I’c ciuipL'd u^petbci, the re-nltinp be¬ 
havior de]>end- larpelv Ufjoii the con- 
pliiip and -ecMiidarv' loarlinp a- 
-Imwii in Idpure 7. When the ra>- 
ehieieiil ol (.aniplinp i- -mall, tlu- -ce- 
ondarv I'c-pon-e is low and vane- with 
frepnenev aecordinp to a curve bav inp 
a -liapL' approx iinat i lip I vpieal reso¬ 
nance cnivv'' with only one peak. As 
the conplinp i- incrc‘a-ed. tin re.-pon-e 
inerea'-e- ni ainplltudc and -iimdtane- 
Mii-lv br(rnlen-. did- trend c^mtiune- 
until the couplinp i- .-ucli that the ro- 
-l-tance. that Ibe -ccondarv circuit 
( (Pn/faace/ ><}} pane db ) 

1‘iiiuri; 6 

[‘’rofU p-Liiiel view nf Uw ra wave-Iorm monito 
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'9e/70^REGULATED 



Under the most severe conditions in which your electronic instal¬ 
lations are expected to operate, Bendix"*" regulated dynamotors will 
deliver dependable, uniform voltage. You can count on them to last 
longer, too, because they are manufactured with the same painstaking 
care which has made Bendix Aviation equipment famous for quality 
all over the world. Before you design, write our engineering depart¬ 
ment for detailed information on Bendix regulated dynamotors. 

Dynomotors • Inverters ■ Convertors * D.C. Motors * Carbon Pile Voltage Regulators 

RED BANK DtVISION of 

DEO BANK, N J. 

Trademark 



Output voltage constant within plus or 
minus 2.5% at rated load^ with as much 
as 30% input voltage variation. 

Consistent efflciency of associated equip¬ 
ment under extremes of temperature, 
humidity, altitude and vibration. 

Allows the use of smaller, lighter, less 
expensive components in design of elec¬ 
tronic equipment. 

Tube life materially lengthened due ta 
narrow voltage tolerances. 
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THE’NEW -hp- 400C 
VACUUM TUBE VOLTMETER 

Increased sensitivity. Wider range. Easy-to-read 
linear scale. Space-saving, time-saving versatility! 
Those are but a few of the many advantages 
of the new -hp- 400C Vacuum Tube Voltmeter. 


30 [fmes more sensicive than the -hp- 400A 
voltmeter, the new -hp- ^OOC accurately 
determines voltages from .1 mv to 300 v. 
hs measuring range is broad and new— 
3,000,000 to 1. And with it you can make 
split-hair measurements all the way from 
20 cps to 2 me! t 

The big, clearly-calibrated linear scale 
reads directly in RMS volts or db based on 
1 mw into 600 ohms. Generous overlap 
makes possible more readings at mid or 
maximum scale, where accuracy is highest. 
A new output terminal lets ytju use the 
-hp- 400C as a wide-band stabilized ampH- 
6er, for increasing gain of oscilU>scopes, 
recorders and measuring devices. As a 
voltmeter, the new instrument has' still 
wider applicability — for direct hum or 
noise readings, transmitter and receiver 
voltages, audio, carrier or supersonic vol¬ 
tages, power gain or ne[wt)rk response. 

NaturalJy the new - hp- 400C includes the 
familiar advantages t>f the -hp- 400A volt¬ 
meter. Range s'witch is calibrated iti 10 db 
inter'^'als providing direct readings from 
— 70 dbm to +52 dbm. Overall accuracy 


is —3% full scale to 100 kc. High input 
impedance of 1 tnegohm means circuits un¬ 
der test are not disturbed. And the rugged 
meter movement is built to safely with¬ 
stand occasional overloads LOO times 
normal. 

In every respect, the convenient, durable 
-hp- 400C is the ideal new vt>ltmeter for 
precision w^ork in laboratory, plant or re¬ 
pair shop- Complete details are available 
at no obligatioii. Write today! 

Hewlett-Packard Company 

t556E Page Mill Road • Palo Alto, Calif. 


CHECK THESE 

SPECIFICATIONS 


voltage RANGES: 

I2rQngei FuII-sco!e reodfngs. 

.001 V .100 V 10.0 ¥ 

.003 V .300 V 30.0 V 

.010 V 1 .00 V 100. V 

.030 V 3.00 ¥ 300. V 

FREQUENCY RANGE: 20 cps fo 2 me 
ACCURACY: 

±3% full scole 20 cps to 100 kc 
+ 5% full scole 100 kc to 2 me 

INPUT IMPEDANCE; 

1 megohm thunled by 15 uuf, on .01 v 
to 300 V ronges. 

I megohm thunled by 25 uuf. on 
.001 ¥ to .003 ¥ ranges. 

METER SCALE: 

0" linear, Voltoge fonges reloted by 10 db j.tepi, 
Db colibroted —12 lo "b 2 db. Zero level 1 
mw into 600 ohms. 

OUTPUT CIRCUIT: 

Moximum 0.5 v full scole. Internol impedance 
1000 ohms. 

POWER SUPPLY: 

1 1 5 V, 50/60 CPS. 45 watli. 

CABINET SIZE: 

8" high. 7V2'^ wide, 9 " deep. 



Power Sopp/iei Frequency Stortdords AmpljY/ers Electronic Tac/iometers Frequency Mefers 
(JHF Signal Generofori Squore Wove Generators Audio Frequency OsGiffators Attenuators 
Audio Signal Generotors Noise ond Distortion Ano/yzers Wove Ano/yzers Vocuum Tube Voltmeters 
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W. J. McGonigle, WVOA prexy, presenting Marconi Memorial Scrolls to Ensigns Walter Fleming, 
Edward Nahan, Jack Chiaramonte and Lt. Dale Clason for their parts in rescues at sea. Major 
Gen. Ewart Plank, Commanding General, New York Port of Embarkation, is at extreme left. 


VVifOA Me/norial Awards 

The Marconi Memorial Scrolls of 
Honor were awarded by VWOA to 
seven Army Transport Service radio 
operators who aided in rescues at sea 
during- special ceremonies at the New 
York Port of Embarkation in Brook¬ 
lyn, N. Y. 

Ye prexy, W. J. McGonigle, pre¬ 
sented the awards. Lt, Col. John D. 
Fleming of the New York Port of 
Embarkation was master of cere¬ 
monies and Maj, Gen, Ewart G. Plank, 
Commanding Officer of the Port, de¬ 
livered the keynote address. 

Four of the heroes were at the cere¬ 
monies to receive their awards while 
three others, who were at sea, were 
informed of their awards. At the 
ceremonies were Lt. Dale Clason, 
operator on the Army transport Belle 
Isle, who relayed a call for help from 
the Portuguese schooner, Maria Car- 
lotta; Ensign Jack Chiaramonte, oper¬ 
ator on the transport, Charles Stafford, 
who also relayed the call from the 
Maria Carlotta; Ensig'n Edward Na¬ 
han, another operator aboard the 
Charles Stafford, and Ensign Walter 
Fleming, who sent distress calls from 
the burning transport, Joseph Con¬ 
nelly, which was carrying war dead. 
The three radio men at sea who re¬ 
ceived awards were Winslow Lewan- 
dowski of the Charles Stafford and A. 
Donnary and Richard Astrauckas of 
the Belle Isle. 

VWOA was quite proud to make 
these awards to these outstanding 
wireless men of the year. 

Af Spring MeeHng 

There was quite a turnout at the 
Spring meeting of the VWOA which 
was held in the Marine Room of the 
Fireplace Inn in New York City on 
May 20. 

VWOA honorary member, George 
Bailey, was guest speaker for the eve¬ 
ning and told the boys about the 
United Nations’ ham station at Lake 
Success. As prexy of the American 
Radio Relay League, George played a 
major role in setting up a coordinated 
plan for the amateurs of the world. 
He disclosed how the hams were 
united in .this global plan to maintain 


contact with United Nations’ head¬ 
quarter amateur station K2UN and 
spread U.N. gospel. 

The station, a one kilowatt affair, 
was placed in operation several weeks 
ago with many U.N. dignitaries in 
attendance. Honorary member Brig. 
Gen. Frank E. Stoner, who is chief of 
communications at United Nations, is 
directing the activities of this unusual 
good-will station. 

Among- those at the meeting were 
Ken Richardson, who reported that he 
was an operator way back in 1908 
when he served with the United Wire¬ 
less Company. . . . Ray Morehouse 
pulled out his old time records which 
showed that his brass pounding days 
began in 1917 with the United States 
Navy. After a two-year hitch with 
the Navy he became a commercial 
operator with the Panama Railroad 
Steamship Company. After three years 
at this post he decided that he’d like 
to sell the keys he had been banging 
and became a dealer on radio row in 
Cortlandt Street, New York City. He 
joined Allen D. Cardwell in 1924 and 
served them in various capacities until 
1946. During the 1936-to 1946 period, 
he was the Cardwell sales manager. 
At present Ray is a sales rep for 
Adolph Schwart:? handling Einiac 
tubes, Electro-Voice microphones, 
Cardwell condensers, R.M.E. re¬ 
ceivers, Ward antennas, Petersen 


crystals and Sonar ham equipment. 
. . . Old timer Anthony Tamburino 
was also at the Spring meeting. A.T. 
had been a VWOA member for many 
years, dropped out for a spell and is 
now back with us again. His t)rass¬ 
pounding days go back to the S.S. 
America era. He was on the original 
staff of the S.S. Leviathan and also 
served with Prof. Wm. Beebe during 
the Galapagos scientific expedition in 
1923. A.T. is now with the United 
States Navy at the Naval Shipyard in 
New York. . . . Old timer R. J. Iver- 
sen reported that the New York Times 
Radio station WHD has been moved 
into the new addition at the New York 
Times Building. All the equipment 
has been modernized and station facili¬ 
ties air-conditioned. The Times news 
summaries which are transmitted at 
1900 GMT on 16,720 kc and 0500 
GMT on 8360 kc have been received 
throughout the world. 

Henry T. Hayden, Jr. was chairman 
of the meeting. Others at the meeting 
included C. D Guthrie . . . V. Vil- 
landre . . . Sam Schneider , , . Joseph 
L. Sarick . . . \N. McDermott . . . H. 
H. Parker . . . E. M. Krause . . . R. 
H. Frey ... ye prqxy, W. J. Mc¬ 
Gonigle . . - E. P. Nelson . . . Lester 
Reiss . . . G. N. Mathers . . . R. H. 
Phesey ... ye secretary, Wm. C. 
Simon . . . G. H. Clark . . . and ye 
editor. 
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RY! 

GET ThWl-347! 


Ihe connectors with 

TECHNICAL SUPERIORITY... 

favorite of s^ound technicians in night 
clubs, radio stations, motion picture 
studios — and also used extensively by 
"hams". Cannon Connectors require 


XL-3-12 PLUG XL-3-11 PLUG 

LIST $1.20 LIST $1.25 

a minimum of servicing—that’s why 
sound men prefer (Cannon, 

Latch-lock keeps plug positively con¬ 
nected—no scratchy connections with 
loose coupling nuts. It stays connected! 

Available from more than 300 dis¬ 
tributors: In NEW YOKK, Harvey and 
Newark Radio. In CHICAGO, Allied. 
Newark and Walker-Jimieson 

Wo'11 sond the XL--147 and Lht‘ i 

lor (he Addrt*>?; I SINCE 1913 

i )operollout F-] 21 ‘ 


3209 HUMBOLDT ST„ LOS ANGELES 31, CALIf. 

IN CANADA & BRITISH EMPIRE: 

CANNON ELECTRIC CO., LTD., TORONTO 13, ONT 

WORLD EXPORT (Excephng British Empire); 

-RaZaR & HANSEN, 301 CLAY ST., SAN FRANCISCO 
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(PREM^)_ 

Adjustable V Dipole 
Antennas For FM 

Insure Better 
Reception! 

Actual operahon proves the Premax 
FM-130 Adjustable Dipole An+enna 
with its exclusive 3d dimensional ad¬ 
justment materially reduces man-made 
electrical noise in FM reception. 

This Antenna has been found to be the 
dealer's and service man's solution to 
poor reception because he can adjust 
this antenna to cope with local condi¬ 
tions and cancel out noise and reflected 
signals. 

\rTj// iiif' sftf’ciaf tittl/rfiii tM/- 
WS. irilim: ;vhy cDt jitsvihj r 
J fniViiiui hr^f for !• U aiui 
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Fr emax F^oduef. 


Dfv. C/ij'shofm-Ryder Co., fnc. 

4809 Highland Av., Niagara Falls, N, Y. 
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R. B. Reimaker has beeit appointed sales man¬ 
ager of the mobile radiotelephone division of 
FTR. 

Rennaker joined Federal in 1945 as broadcast 
equipment sales engineer, subsequently became 
associated with Collins Radio and rejoined FTR 
recently. 



R, B. Rennaker 


J. C. Farley has been named general manager 
of the Radio Division, Sylvania Electric Prod¬ 
ucts Inc. 

Farley was formerly conrroller of the Radio 
Division, 



J. C. Farley 

Sanford H. Levey has been appointed sales 
manager of Allied Radio Corporation, Chicago. 


LITERATURE 

The Cannon Electric Development Coi., Hum¬ 
boldt Sr and Avenue Los Angeles 31, Calif., 
have issued a new 32-page edition of its con¬ 
densed catalog, the C*47 edition, covering the 
thirteen major type series of multi-contact eRc- 
trie connectors For radio, aircraft, communica¬ 
tions, etc. 

Also included in the catalog are data on d-e 
solenoids and signal equipment, etc, 

Karp Metal Products Co., Inc., 129 30th Street, 
Brooklyn, N. Y., has published a Ib-page cata¬ 
log describing facilities for fabricating sheet 
metal cabinets, housings, enclosures, metal 
boxes, etc., and illustrating cabinets and hous¬ 
ings for broadcasting transmitter, television 
equipment and electronic test equipment. 

Utah Radio Products, Division of International 
Dtetrola, Huntington, Indiana, have released a 
1948 radio replacement speaker catalog, No. 100. 

Electrical and physical specs for speakers are 
listed in tables. 





COSMALITE* TUBES 

For Television deflection yokes 


L, S. Brach Manufacturing Corporation, New¬ 
ark, N. J., have published a^ 16-page catalog 
(No, 48-A) describing lightning arresters, gas 
relays, terminal strip, potheads, etc. 

Standard Transformer Cerp., Dept. B. Elston. 
Kedzie and Addison Streets, Chicago 13, III., 
have prepared a 24-page catalog (140-H). 
Listed are over 400 stock items, including audio 
and power transformer.s and reactors, power 
packs, volt adjusters, radio transmitter kits 
and television components. .Also included are 
charts on transmitting tubes, driver-modulator 
combinations and mateVied power supplies, 

Clarostat Mfg. Co., Inc., 130 Clinton St,. Brook¬ 
lyn 2, N. Y,, have prepared a wall chart with 
type designations, brief specs, photographs and 
detailed drawings of standard controls, attenua¬ 
tors, fixed and adjustable resistors, flexible 
glass-insulated resistors, midget power re¬ 
sistors, ballasts and Hne-voltage-dropping re- 
sistor.s. power resistance decade box, television- 
tube beam-bender, and synchronous motor.s. 

Radio City Products Co., 152 West 25th Et., 
New York 1, N. Y., have published a bulletin^ 
No. 133, cle,scribing lii-meg mult, testers, the 
model 450 serie.s, which includes six different 
units in open face models and in portable types. 

L'nit operates without batteries and tubes in 
the high ohmmeter circuit; provides resistance 
measnrements of 50 to 1,000 megohms. Low- 
ohm range uses a single cell battery. 

Electro-Voice, Inc,, Buchanan, Mi-chigan, have 
released a btdletin (No. 140), on jnobil-inik^^s 
for commercial and emergency 3-way communi¬ 
cations. 

Data covers carbon, dynamic and differential 
carbon mobil-mikes for aircraft, police, fire, taxi, 
marine, utility, forestry, and similar services. 
Includes listing of carbon mobiUmikes for exact 
replacement in current Motorola., RCA, G.E. 
and similar mobile equipment. 


DEFLECTION YOKE SHELLS 

In side 

Diameter Length 

2 li/32" 

2 li/32" 

3 Yie" 
CORES 

21%2" 
2 li/32" 
2L%2" 

2 " 


S-1 

3" 

S-4 

2%' 

Q^3 

3" 

Q-4 

3" 

Q-5 

3" 

S-6 

2%' 


DEFLECTION YOKE 

S-3-1 

S-3-2 13%/' 

S-3-3 13%/^ 

1-3-1 117/32- 

1-3-2 17/j" 


^932 


DEFLECTION YOKE RINGS 

S-2 3" 

S-5 2%" 


f Trade Mark Registered 


These spirally laminated paper base^ phenolic tubes 
are obtainable in sizes and with punching and notching 
that meet each customer's individual needs. 

Quality performance at prices that appeal. 

OTHER COSMALITE TYPES INCLUDE . . . 

#96 Cosmalite lor coil forms in all standard broadcast 
receiving sets. SLF Cosmalite for Permeability Tuners. 
Spirally wound kralt and fish paper Coil Forms and 
Condenser Tubes. 

Partial List of Radio & Television Receivers in which 
COSMAUTE is used: 

Admiral Magna vox 

Arvin Motorola 

Belmont Sentinel 

Bendix Radio Stewart Warner 

Colonial Warwick 

Farnsworth Wells Gardner 

General Electric Zenith 

Howard 

Bnquiries given specialized attention. 


^ZCLEVEUND CONTAINERS, 

6201 BARBERTON AVE. CLEVELAND 2, OHIO 

• All-Fibre Cans • Combinatian Metal and Paper Cans 

• Spirally Wound Tubes and Cores, for all Purposes 

• Plastic and Combination Paper and Plastic Items 

* * * 

PUDDUCTION PLAHTS also at plynwutli, Wise., 0|ilen5bur£,N.Y.,Clilta£0. III., 0BtrDll,Hlch.,Jani(sbur8,NJ, 

PLASTICS DIYISIIJN at Ptjtnoiitli, Wi«. ■ ABRASIVE ttllfISIDH at ClBreland, Ohio 
'.MB OrnCB t Ron w 563i, firaniJ Central Term. Bldg., Hew Turk 17, H.Y., also 647 Main St., Hartford, Conn, 

CANADIAN PUNT: The ClBuolanfl Container Canada, Ltd., Prescott, Botarla 


COMMUNICATIOM!^ PHD .IIIMF 10dft * 













































I. F. TRANSFORMERS 

The MiMen "Designed for Applica- 
fion” line of I. F. Transformers in- 
clt/dds both variable air dielectric 
condenser and permeability toned 
types for 5000 KC, T600 KC, and 455 
KC, as well as permeability toned 
onits tor 50 KC;-BFO, Interstage, 
Diode, Discriminator ;'Standard as 
as well DeLoxe Mechanical Design. 


JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 

MASSACHUSETTS 



NBC TV 

UVashinfftf^n^ B. C. 



Abctx t*, control equipniL-nt setup Ht W NBW if>6-72 me) WHOfM me), Wushiiiiijton, D C, In 

0 appe^ii’s the audio frequency preamp lor f-m and tv. A jack Iced is at b. Al r we have « 

volume indicator and ai r/ input controls, A limttiuiJ uJnpUhcr is .sliyvvn at e and the volume indi¬ 
cators are at f. At ^ is the transmitter input control which permits switching of the entire spare a-f 
chain to either transmitter Monitor amplifiers ai e. at h and repeaters oi poreenta^te modulation are 
shown at L The monitor control panel with switch I n;!', which permits listeninjJ to tv sound> 1-m, or 
oft-thc-line mutcrial is at j. At k is the muster monitor and power .supply and at /, (he master 
monitor tor NBC Master monitor swiichioj; is at m ami at n, the master monitor and power 

supply. At 0 is an Ut^A (v receiver. 

In view helow. at ts, are the lines to the anlcnna.s. At h is the line to f-m and at e is a quarter-wavt 
transmission line for the television sysiein. At 4 is the line to the tv picture transmitter, while 
ixi c is the line to the tv sound transmitter .4t f is the triplexer in which there is an extr* 

quarter-wave Setup for f-m At '.s tlic diplexvT and at h the dumms load. The vestigial side-bund 



28 * COMMUNICATIONS FOR JUNE 1948 
























TV Transmitter Design 


{Continued from page 22) 


Shal 


cross 


couples into the primary at resonance, 
is equal to the primary resistance. 
This coupling is called critical coupling 
and causes the secondary response 
characteristic to have the maximum 
possible value it can attain; Figure 7b, 
If the coupling is increased beyond 
critical coupling the secondary re¬ 
sponse begins to show double humps 
with the peaks becoming progressively 
more pronounced and further apart as 
the coefficient of coupling is increased. 
It is important to note, in the practical 
case, that when the loaded and un¬ 
loaded circuit Q's are not equal, the 
double humps do not appear in the sec¬ 
ondary response until the coupling is 
somewhat greater than the critical 
value. A curve showing the effect of 
greater than critical coupling is illus¬ 
trated in Figure 7c, Where the Q of 
the circuits is high, the double peaks 
will be quite sharp resulting in a pro¬ 
nounced valley between the peaks. This 
effect may be reduced by increasing the 
secondary load, which will lower the 
double peak response and make the 
overall characteristic more flat topped^ 
as shown in Figure 7d. 


[To Be Continued] 


Figure 7 

At a appears a fundamental coupled circuit, and 
at d, c, d we have the effect of coupling and 
circuit loading. 




'I’ d) I i I f 


( 0 ) 




Quiet/ Outstanding// 
Dependable for 
exacting uses 


t myftjwtffiiMid' 


series of 

AT T E N 


bridged "T” 

u A T o R s 


CHECK THESE IMPORTANT 
SPECIFICATIONS 

ELECTRICAL CHARACTERISTICS — 
Circuit — Bridged T 
Attenuation— 1,2/3 db/step (odd 
values available on special order) 
Number of steps — 20 
Attenuotion Choracteristic — Avail¬ 
able in linear, linear with off posi¬ 
tion or tapered on Iasi 5 steps 
to off. 

Impedance — 30, 60, 1 50, 200, 250, 
500/ 600 ohms, in or out. Other 
values on special order. 

Insertion lass—Zero. 

Resistors—All wound with low tem¬ 
perature coefficient wire. 

MECHANICAL CHARACTERISTICS — 

Dio meter— 2 Ys 

Back of panel depth — 2" [with de¬ 
tent 2 5/16'') 

Mounting — Two 6-32 or 8-32 
screws on T '^fC' centers 
Shaft Length — 15/16" 

Contoct Spacing— 15° 


Good things continue to come in small 
packages! If you’re looking for a small 
attenuator of highest quality—if you 
want all the quality features normally 
found in large units but still must save 
space — Shallcross has the answer. 

Measuring only 2i/y’' in diameter, the 
new 420-OBO Series Bridged T Attenu¬ 
ators are destined to satisfy many im¬ 
portant requirements for speech input 
engineers. T he various characteristics 
available make these new units ideal for 
use as mixer or master gain controls. In 
addition to compact construction and 
the wide variation of ranges and tapers 
available to your specifications, consider 
these typical Shallcross quality features: 

1. Attenuation characteristic essentially 
fiat from 30 to 15,000 cycles. 

2. Attenuation in “off" position 100 db 
or bettjer; 

3. All resisitors non-inductively wound and 
sealed against moisture and shock. 


A New Shallcross Cueing Attenuator 

Any standard Shallcross ladder, bridged T, or straight T attenuator may be equipped 
for cueing action without any increase in the diameter of the unit. With it, the operator 
can listen for cue and transfer a program from cueing amplifier to the transmitter 
smoothly and efficiently merely by turning up the volume instead of reaching for a 
separate sivitch. Write for complete details. 

Write for Attenuator Quotation Specification Sheet 


SHALLCROSS MANUFACTURING COMPANY 

Dept. C-68, Collingdale, Pa. 
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STANDARDIZED rl1/°c 
METAL EQUIPMENT 

ADAPTABLE FOR EVERY REQ^UtREMENT 

Par'Mefol Equipment offej-s many features, including func¬ 
tional streomfined design, rugged construction, beautiful 
finish plus ADAPTABIUTY. Eliminate need for speciol 
made-to-order units on many jobs. 



Engineers and manufacturers will 
effect economies with Par-Metal 
Products, which are available for 
every type of job from o smaH 
receiver to a de/uxe broodcast 
transmitter. 

Prafessionai techniques and years 
of specializatian are reflected in 
the high quality cf Par-Metal, . 

CABINETS • CHASSIS 
PANELS-RACKS 


^^ooocrs 



70a*tteet 

★ PHYSICISTS 

★ RADAR ENGINEERS 

^ SYSTEMS ENGINEERS 

ir ELECTRONIC ENGINEERS 

To enable us to carry out our long-term engineering 
program on missiles, radar, communications, etc., 
we must add a considerable number of qualified 
graduate engineers with electronic, research design 
and/or development experience to our staff. Please 
furnish complete resume of education, experience 
and salary expected to; Personnel Manager 

BENDIX RADIO DIVISION 

Bendix Aviation Corporation 
Baltimore 4, Maryland 


I TV Antenna 

( ( I ! I 'flf pi:‘oq' 1 A ' 

I 
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Gain-Producing Arrays 
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sketched in Figure 9. Here the pair 
oi assemblies described in the preced¬ 
ing paragraph is combined witli a sim¬ 
ilar pair, inverted, with the entire com¬ 
bination supported from a central mast 
through which is fed the balanced 
transmission line which connects the 
array to the receiver. The upper and 
lower V assemblies are fed in parallel, 
as shown, although the impedance 
properties are not as favorable for this 
array as they were for the preceding 
antenna systems. 

The dual-band antenna system has 
also been found to reject signals 
which occur in the neighborhood of 
140 and 280 me, he., at the frequencies 
wTere the broad-banding stub is an 
integral number of half-wave lengths 
long. This action takes place because 
the stub reflects a short-circuit across 
the feed point at these frequencies. 
This property is useful in rejecting 
interference from signals in these fre¬ 
quency bands, so that the image ratio 
of the overall receiver-plns-antenna 
system is hence improved. 

Use Wffft 300-0fim L/ne 

Another feature of this antenna sys¬ 
tem is that, although its impedance is 
nominally about 70 ohms, its use in 
conjunction with 300-ohm transmis¬ 
sion line, properly terminated by the 
receiver input impedance, wdll gener¬ 
ally result in an improvement of 
signal-to-iioise ratio (or noise figure). 
This -well-known effect takes place be¬ 
cause the noise level (referred to the 
input circuit) of most tv receivers is 
from 10 to 18 db above thermal noise, 
wFereas the noise from the antenna 
resistance is substantially at thermal 
level. Hence, mismatching the an¬ 
tenna to the receiver in the manner 
indicated will result in a measurable 
improvement of signal-to-noise ratio, 
wdiile not seriously impairing the 
bandwddth of the system. 


o 


AJ HAB MEETING 



S. P. Taylor (left), manager distributor sales, 
W.E. Radio Division, discussing the W.E. 728 
loudspeaker with Neal McNaughten and Royal 
V. Howard of the NAB engineering department, 
at the recent NAB Convention in Los Angeles. 


KFI’s NEW 50,000 WATT VERTICAL ANTENNA 
750' high, tallest on the West Coast. Eretted by IDECO, 
this tower is equipped with '^Guardian" Tower and 
Obstruction Lights. 


WWER 

Maintenance Costs! 


& P w w \. 

TOWER UGHTR 

“Guardian” 300 mm Tower^Lights, Obstruction Lights Code 
Flashers, furnished as standard equipment by leading tpWieKjTianU' 
facturers, are consistently specified by outstanding radio ^Sgjneers 
because of dependable performance under every operating e^^dition.. 





“Guardians” INCREASE Safety Factor) ' 
PROLON0 Lamp Life ... LOWER Maintenanco^^psts! 


Patented Ventilator /Dominicirculates 
the air—reduces internal teirjp^^r^ture— 
increases lamp life. W-ater enter 

vents even during most severe Rainstorm. 

Concave Base witK drainagv? port at 
lowest point dissipate? condensaifiqn mois¬ 
ture, prevents sbort-circuits.-^ ):)/ -)^^ 
Spun-Glass Shieldm^ on icql^r-scree, 
supports provide^' ’glass-to-g|ass:>^ contact 
with color spfeens^^ equali/in^^pntrac¬ 
tion and x^xpansiop due to/ l^^ierature 
change's) Color-scgfeen breaka^ virtually 

eliminated. / / r"': i 

^ 

Recessed Neopi*ene Gdskii^^ismd com¬ 
pletely concealed center/biitge^'provides 
positive protection againCyfcJirt and 
moisture at thi$ most .vulneiafeLe point. 
Neoprene gaskets usecl tbrqf^hout in 
place of cork. Codpoundi^ To last 
indefinitely. / / 7,'/ 

Improved Lockincf' Devic^^th but¬ 
terfly clamp maintaihs securefimfter seal. 



“Guordion’^ cc^plele l^hting kil» cq^qbe/vfurnished 
for conduif in^tollaMon subject to ayd|lab>ntyr 
exposed wiring insfalldtions In any 

I / 

SOLD ONLY THROUGH and 

TOWiR 
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TUBE 


Engineering JVetrs 
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Wide-Range Tuning System for Magnetrons . . . Flying 
Spot C-R Tube . . . Notes on Interchangeability of 5516 
and 2E24. 


mum capacitance or minimum induct¬ 
ance, minimum capacitance, or all de¬ 
grees in between. 

The case of a 200-watt c-w magne¬ 
tron, tunable' from 3,500 to 5,500 me, 
was used by Kather to illustrate how 
the problem of designing a wide-range 
tuning system was solved. 

A vane-type capacity tuner of linear 
characteristics was chosen for use in 
this particular magnetron because the 
voltages were relatively low and close 
spacing between the tuner and vanes 
of ^the magnetron resonant cavities 
could be tolerated. The undesirable 
inductive effect of the tuning fingers 
was considerably reduced by cutting a 
V slot in the back of each finger, thus 
minimizing the disturbance to the r-f 
held and resulting in a 22% increase 
of the tuning range. A variation of 
the magnetic held required for con¬ 
stant-input voltage and current was 
accomplished by arranging one mag¬ 
netic pole face so that it would move 
with the tuner system, noting that as 
the capacitive fingers were inserted, 
the resonant frequency was lowered 
and a. higher, magnetic held was re¬ 
quired to maintain constant input volt¬ 
age. This variation in magnetic held 
must be accomplished without pro¬ 
ducing excessive distortion in the 
interaction space of the magnetron. 

As the magnetron is tuned, both the 
resonant frequency and magnetic held 
are changed, resulting in a wide varia¬ 
tion of the electronic efficiency over 
the tuning range. Compensation for 
this variation was obtained by design¬ 
ing the output coupling circuit so as to 
vary the circuit efficiency inversely 
with respect to the electronic efficiency 
and yet maintain rea.£onable stability. 
Satisfactory circuit efficiencies over 
the entire tuning range could not be 
obtained until the resonant modes of 
the tuning system were determined 
and adjusted. Kather pointed out that, 
unfortunately, a tuning system de¬ 
signed to mesh with the resonant 
cavities of a magnetron is necessarily 
comparable in size and, since the tuner 
system resonates in much the same 
fashion as the magnetron cavities to 
which it is coupled, the natural reso¬ 
nant modes of the tuning system are 
normally close in frequency to those of 
the magnetron. The tuner assembly 
was, therefore, designed so as to move 
its family of resonant modes out of the 
magnetron tuning range and yet pro¬ 
vide adequate dissipation of the r-f 
losses. 

Performance tests on this magnetron 
showed that the tube had a tuning 
ratio of 1.57:1 with a power output 
variation of 12% and input voltage 


variation of only 4% over the entire 
range. 

f/y/ng-Spof Cafhode-Ray Tube 

A flying-spot cathode-ray 5" tube, 
5WP15, which permits the telecasting 
of individual station call letters and 
test patterns from interchangeable 
slide transparencies or from opaque 
surfaces, has been developed by RCA. 

The tube, which has a metallized 
back, furnishes a small, rapidly moving 
spot of radiant energy for scanning 
a slide transparency or opaque object. 

Featured in the 5WP15 is a new 
short persistence phosphor having a 
large component of its energy emission 
in the near ultraviolet region. The 
persistence of the ultraviolet radiation 
is so short that the amount of equaliza¬ 
tion needed in the video ampliher to 
minimize trailing in the reproduced 
picture is small and can be supplied by 
a single network. 

Magnetic deflection and electrostatic 
focus are utilized to permit obtaining 
essentially uniform focus over the use¬ 
ful screen area. Other design features 
include an external conductive coating 
on the neck which, when grounded, 
prevents corona between yoke and 
neck, built-in capacitance between in¬ 
terior and exterior neck coatings to 
serve as a filter capacitor for the high- 
voltage power-supply unit, an external 
insulating coating on the bulb cone to 
minimize sparking over the glass bulb 
under high humidity conditions and a 
duodecal 7-pin base for high-voltage 
service. 

f(y/ng-Spof V/deo-Sfgna/ Generator 

A flying-spot video-signal generator 
consists essentially of a flying-spot 
cathode-ray tube with associated power 
supplies, deflection yoke, and scanning 
circuits to provide a small, rapidly 
moving source of radiant energy, 
optical system arranged to project the 
raster on the subject to be scanned, 
subject which may be a slide trans¬ 
parency, motion picture film or an 
opaque object, multiplier phototube 
with associated power supply to inter¬ 
cept the radiation transmitted or re¬ 
flected by the subject and convert it 
into video signals, and an amplifier to 


increase the strength of the video 
signals. 

A setup of such a system arranged 
for use with a slide transparency ap¬ 
pears in Figure 1. For best results, 
the objective lens must be a high 
quality, enlarger type designed for low 
magnification and preferably corrected 
for use with ultraviolet radiation. The 
diameter of the objective lens should 
be adequate to cover the slide to be 
scanned. For use with 35-nim slides, 
the Kodak Enlarging Ektar f:4,5 lens 
with focal length of 100 mm, or 
equivalent, is suitable. 

For absorbing the visible and pass¬ 
ing the ultraviolet i^adiation of the 
screen the Eastman Wratten I4os. 
ISA, 34, and 35 as well as the Corn¬ 
ing Nos. 9863 and 5970 filters can be 
used. The choice of filter for a par¬ 
ticular generator design is affected by 
a compromise between the permissible 
loss of signal output through absorp¬ 
tion by the filter on the one hand, and 
the amount of trailing which can be 
tolerated, or the extent of equalization 
needed, on the other hand. 

Trailing results from the lag in 
buildup and. decay of output from the 
screen. As the flying spot moves 
across a boundary from a light to a 
dark area of the subject being scanned, 
the persistence of energy output from 
the screen results in continued input to 
the phototube from the light area dur¬ 
ing the time the dark area is being 
scanned. Thus, the light area trails 
into the dark area in the reproduced 
picture. Similarly, as the flying spot 
moves from a dark area to a light area, 
the lag in buildup of the screen output 
causes the dark area to trail over into 
the light area. As a result ®f these 
effects, the reproduced picture has an 
appearance similar to that produced by 
a signal deficient in high frequencies. 
It is, therefore, necessary to enhance 
the high-frequency response of the 
video amplifier by introducing equal¬ 
izing networks of the resistance- 
capacitance type with suitable time 
constants. Sufficient equalization should 
be provided to give the desired square- 
wave response. 

The decay characteristics of most 
standard phosphors are such as to 
require considerable equalization pro¬ 
vided by networks with different time 
constants in several stages of the video 
(Contimied on page 36) 
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Maniffaeturers of Precision Slecfrical Resistance Instruments 

337 CENTRAL AVE. • JERSEY CITY 7 N.J. 


^elects TECH LABS 

MT'NUATOW 

for new CONSOLE INSTALLATION 
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potented “Gove' Verlkol Allen- 
ootor, Repreienling Ihe very lofest 
in broodcQil componenfs, Ihe^e 
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fj!e broodtosl sfoilons to tbe 
ilmpfest P A. system. Uml qives 
smooib easy operotion ond con 
be cleaned from front of panel 
by removing escutcbeon Com¬ 
pletely shielded ond dusi piooi 


Write 

for 

Descriptive 

Bulletin 



TERMINAl^S SOUND STUDIO 

is now demonstrating the amazing recent 
developments in TRUE SOUND REPRODUCTION 


FEATURING SOUND EQUIPMENT FOR 

Broadcast Slalious Recording Studios . . , Set Builders 

Higli Fidelity Eulhusiasls . , * 


FOR 


FREE 


CATALOG 


TODAY 


See and hear the finest and latest 
in sound equipment. New York's lead¬ 
ing radio and electronic distributor 
invites you to Terminal's uniquely 
equipped sound studio. 

Our well illustrated catalog is yours 
for the asking . .. featuring the latest 
amplifiers, tuners, speakers, record 
cabinets, pick-ups, phono cartridges, 
recordings, microphones and essential sound accessories. 


TERMUtfAL RADIO GORP, 

85 CORTLANDT STREET, NEW YORK CITY, N. Y. • WO-4.3311 
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^€Ut Stac^ 7€K€t4, 

ANSWERS EVERYDAY NEEDS ECONOMICALLY 


Relays are available from stock in 
general-purpose, industrial, and radio 
amateur types for continuous or inter¬ 
mittent duty. 

Vitrohm wire-wound Fixed Resist¬ 
ors are available in 8 stock sizes from 
5 to 200 watts. Adjustohms in 7 stock 
sizes from 10 to 200 watts. Plaque 
Resistors in 3 sizes from 20 to 125 
watts. Discohms in 18 watts. Strip- 
ohmn in 5 stock sizes from 30 watts 
to 75 watts. Ring-type close control 
Rheostats in 4 stock sizes from 25 to 
150 watts. (Plate Type Rheostats rec¬ 
ommended for larger sizes.) Wide 
variety of Resistance Values, 
AUTHORIZED DISTRIBUTORS EVERYWHERE 

WARD LEONARD ELECTRIC COMPANY 

Radio & Electronic Distributor Division 
53-M West Jockson Blvd., Chicago 4i U.S.A. 


SEND FOR HELPFUL CATALOGS 

Catalog D-30 gives complete 
data and listings on stock 
units available in Resistors, 
Rheostats and Radio Amateur 
Relays, Catalog D~20 lists In¬ 
dustrial and General-Purpose 
Relays. Write for them today! 





iiig them, then making sure the receiv¬ 
er is in good condition. Inspection is 
stressed rather tlian repair because 
unnecessary work is costly and some¬ 
times introduces more difficulties than 
it eliminates. This imposes severe 
requirements on the tests applied at 
the completion of the repair work. 
The test part of the inspection pro¬ 
cedure is applied most successfully to 
r-f equipment. Mechanical equipment 
often responds best to visual inspec¬ 
tion. Since this inspection may re¬ 
quire partial dismantling of the equip¬ 
ment, it can conveniently be combined 
with cleaning and lubrication of the 
machines. The combined maintenance- 
inspection procedure must be under¬ 
taken at regular intervals. 


Analysis Procedures 

In order to arrive at effective in¬ 
spection and mainfenance procedures 
for any operational. system, the results 
of a large number of experiments must 
be recorded and evaluated. The start¬ 
ing point wdlh of course, he the best 
accepted practices. After some weeks, 
shortcomings in these practices will 
be detectable and changes to be made 
in the procedures wall suggest them¬ 
selves, a step to be added here or a 
requirement to be relaxed there, the 
frequency of inspection on a certain 
unit to be changed. The value of these 
changes must, by some simple and ac¬ 
curate means, be made evident. 

The information required for tliis 
evaluation is found in the record of 
failures in service and rejection dur¬ 
ing inspection. If servicing of all 
equipment- is centralized in one loca¬ 
tion, a simple form such as that shown 
in Figure I may suffice for the record 
of failures in service. The finie re¬ 
ported and time repaired entries dis¬ 
close the length of time the unit is out 
of service. The action taken entry 
tells what the conditions of service 
were in the meantime. Trouble re¬ 
ported and trouble found are both re¬ 
corded because they are not neccssar- 
uy the same and they may indicate the 
need for instructing operating person- 
nel. Finally, the repairman's name is 
required for evaluation of his compe¬ 
tence. 

The equ'ipmenl and number column 
in the trouble log provides reference 
to an eqiiipmeni repair record card. 
Figure 2. Each individual of a group 
of identical units must be numbered 
and a card kept for it. These cards 
are used as a current status report on 
individual items. They make it pos¬ 
sible to spot individuals which are not 
conforming to the average of perform¬ 
ance. 


The inspection procedures are, of 
course, outlined in such form that they 
are readily available to the people con¬ 
cerned, It is only necessary, then, that 
certification be made that the pre¬ 
scribed procedures have been carried 
out and the units found unacceptable 
listed on the inspection report of Fig¬ 
ure 3, Here again we find it is possi¬ 
ble to transcribe pertinent data to the 
repair record card. The designation 
number of name of the inspection pro¬ 
cedure appears in column 3, and a de¬ 
scription of the defects found in col¬ 


umn 4. Names of inspector and w^ork- 
man are required as certification, and 
the time required for repair is needed 
for totalling repair costs. 

The inspection reports, trouble logs, 
and certification of performance of in¬ 
spection procedures for any period 
contain all data concerning equipment 
failures, and repairs over that period. 
It remains only to summarize the in¬ 
formation and determine significant 
relationships. This is a simple clerical 

(Coitfinued on page 36) 


COMMUNICATIONS FOR JUNE 1948 • 35 


















Developed and Engineered for Better Television Reception 



THE 

MECA- 

TENNA 


NO INSULATING 
SUPPORTS REQUIRED 


Exhibits a substantially constant figure- 
of -eight pattern in both lower and upper 
tetevision bands. 

Matches a 70 ohm transmission line to 
a reflection factor magnitude of less than 
0.5 from 55 to &0 me and 170 to 220 me. 
At the same time, rejects signals in the 
140 and 280 me regions to improve effec¬ 
tive image ratio. 

Can be used with either balanced or 
■co-a5(.idl transmission line. 

Easily and firmly mounted. Requires 


HAS 

DUAL BAND FEATURES. 

LOW V.S.W.R. FOR 
ALL CHANNELS... 
UNVARYING DIREC¬ 
TIVITY PATTERN.. . 


RUGGED 

CONSTRUCTION 


no separate supporting mast. May be 
grounded for lightning protection without 
affecting characteristics. 

High frequency dipole may be mounted 
at angle to low frequency dipole where 
high band and low band stations are tn 
different directions with respect to the 
receiving point. 

By combining several assemblies, v.arious 
arrays may be obtained to produce higher 
gain. 

Write for further details. 


OHMECA LABORATORfES, INC. 


23 MAPLE AVENUE 
PINE BROOK. N. J. 
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jadiifi’A ijf scrrici. anrl nispi’i firn) ne- 
h'r/.injis am be made as detailed as 
de.sired., (Irealar detail i^. lihci\' lo lie 
laajiiiied a- the imjst CDHunon rliHiv-'id- 
lies are i-d in mated and the laetra' en¬ 
tered cn luK- iirircasi's. Carr sboids] 
be iaken U) enter nn jinc niily the 
total tin:e in loiil hnara t-iisiilar Oi 
J}('ars] tliai. rajnipnient "'Vas ini- 
pedniy operation, 

ddir prnnary object (d 1bi^ \\'hole 
pi'orivoti trj rri'incr tlu^ nn 

Ivanmphoii pei unit, line d, lo ;m Ion- a 
v;.ih..ie a- po-hibh*. .\ ^reat deal ran l)r 
done nn\;i!d ihi^ einl in >ome aim^ Isy 
pro\ idiii^ -paia- nnitr nliidi can he jail 
nito mrvici: abno-n instant)}'. 1 lie see- 
r»rKlar\ [inrpo.e n^ tn reduce ihe entmea 
eei lii',e- ■/, 7. anal to value^ low 
a-, [narlleal. 1 K im tlie iimpeetinii and 
inaisueEanxa* time, nne /J, cciini.w into 
iht^ pieiine. It the eo'^i ot tailnre- in 


o;r\iee caij l>e r'aleniale^'i, the i.>!'u!)K'in 
-■nnplilKO' lo one {>i halaneinn iailure 
eo-t sintMnn die er)^t en iimjretnioi j timl 
nirnnkaianrr Inne. Ii I be lailitre in 
"err ICC cij-i eaunol In' deteniiined, a 
etireinll}' coir-^idered dee is non be 

made to the |H“nni'"sihle nirpenitiKle 
el die fj no dent in ! me II. Jdn' < \am- 
ple, diu; rd leeordiny aqjparailua 

exlnlnird die ladui'e elm raideri"tie 
"hetwn in .hdejn'e a o\ ,'i' a period oi 
"eeeral moiidm. d’hiv clrarl}' delincd 
ch:ira.eieri'tie \\;m olutiiiu'd onh- ai'ttd' 
>onu; nmntlm or developing the iimjaec- 
iiem [n'Meediire ;uid (.I'aminn dm t'eople 
win) tietnad'. made ihe ins[»eenoim. 
Ktiowmp ho\s riKum laihnam can l.te 
ac!a‘pti.d, an mnnieer re^pioimiltlc ir>r 
dlls innupment iiao httlc dirheuh\' mni- 

.5 

r’' 0 ’icv!l record o1 hiilurc- of eqiiiprncru over n 
puriod (I I niuiiths : lim^r spent in inspccuou iind 
nifii n I Li5:i lice, nor ui ifpo i r in it t:ii lures in >cr- 
\ ice. lie: Hit rccui'di.d. 



ntit iPtHT ijtiiT ■Oirm 


eluding how much lime has to be spent 
on the cduipmcnt. 

Other equipment may not show such 
simple characteristics, especially svhen 
a prrigram of this sort is hrst begun. 
Occasioually a type of equipmotil will 
be founel vvltich refuse^ to respond to 
ins|icction or to regular maintenance. 
It the troulde imte is lowp the equif)- 
ment is evidently vvell designeii and 
coins true ted. It the trouble rate m 
high, the inspectirnt and niaintmiaiK'c 
[n'ucedrues sliofild be examiiual with 
mort' than ordinary care; and hnallv, 
modihuation oi the units .should bo un¬ 
de r taken. ddie record ot trouldo" will 
point Po the nioditications required. 

I 

' Tube News 

( t :)ni!iincii I /'irof' A) 1 

I anqdiher. riimr ndativel} hnig ds'cax 
goiteraltv rCMilii in appreciable rcduc- 
ijnn ()[ the imelui signat-to-M'.nsi’ imtio. 
khe [K.aviolence ot tlie pln.i-plnir mi d 
in dll'- iubio co'er, is manjie.vatjvile 

Ml siuMd diet fe-^" equal main'p'i i- 

needed. It tlie tube u^ed withoni aii 
uJtra\ JeiU'i iiUca'j le.-" equallaatiou m 
required tlian lur other standmal ]-lins 
phors hut a complex nciwerk is ne\ei - 
thclo-s needed because the ijecay rhai- 
actea'i-lic is not a ''miple ex|!Caieiii m! 
eur\e hut a cur\e oi a cmnpkiK Umc 
d‘ m. 

(had d m incejrpuraiedi m tlie eW IMo 
[o I'lreverU inlcractRin be! ween the 

ledds jirodnced In grid. / and anode /. 
]hn\e\ei'^ grid d ma}' rdsc; Ik- it^cd tn 
eernpenva.te for id'ie norma.l \ermla'in 
he exiieeled in die grid / vrihage tiW 
euloil. in individiml tnhc'', dv adirmk 
mg tlie tadiage applied to grid d. s\atii 
dme considi'ra t ion Irt ilp maxi mum 
taied value, it is pet-sihle to jix the 
grid 1 lna> at a desired value, and 
ol if ;dn alnent the "a me anode-cur rvoil 
eharaeteristics foi' individual iiilir-" 
hating diherein: eulokf voltagO". .\fl- 
iusling grid 7 entoh in this way ir>t 
fOiiv makes grid dr we more vimieein, 
hm also reduces variations in anodi.; I 
current. Since grid 2 dr roes at 1110 ,-.! 
(.iulv neg.hgilile leakage current, ii." 
\"ohage mav |.>e olitained trom a [)nn:n- 
tirnneti.!' iimm 1 . 0 x 1 in the anOfle 1 vsili 
age '.livider. 

I ] 10 d e fiowLir su[>[ihes Pir the 
aWl'Ma, wliich should Itc rveU tilieredr 
eoU")"t of a high-v(dtage t> pe (2d,0t)0- 
s o U for im e o m i n e n < 1 e- d <: > [) e r a tin n ) p r' e - 
feral.dv of the hrnita:d-peak'-energy tyT>e. 
i.e,, one in whicli the fieak current even 
under slfort-circuit conditiorw is waal 
fichrw the \ aliu; dangerous tm Uie, fair 
anofle d. am:! a nc^gative supply of 
ai)oui lt)0 volt", ilepcuding on equip- 
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merit design, for grid 1 . Voltage for 
anode 1 is obtained by means of a 
voltage divider across the high-voltage 
supply. 

Soft x-rays are produced when the 
tube is operated with an anode 2 volt¬ 
age above approximately 20,000 volts. 
These rays can constitute a health 
hazard unless the tube is adequately 
shielded. Relatively simple shielding 
should prove adequate, but the need for 
this precaution must be considered in 
equipment design. 

Resolution of better than 700 lines at 
the center of the reproduced picture 
can be produced. To obtain such reso¬ 
lution in the horizontal direction, it is 
necessary to, use a video amplifier 
having a bandwidth of about 10 me. 

The screen of the 5WP1S has radia¬ 
tion in the visible blue-green region 
and in the invisible near-ultraviolet 
region. The blue-green radiation de¬ 
cays hyperbolically to about 30 per 
cent of its initial value in 1.5 micro¬ 
seconds, The ultraviolet radiation has 
an equivalent exponential decay with a 
time constant less than 0.05 micro¬ 
second. The frequency response of the 
ultraviolet radiation is substantially 
constant for a range of 3 me and then 
decreases exponentially toward zero at 
approximately 100 me. 

[Data based on copyrighted material 
supplied by RCA>] 

• 

tnf^rchangeabilify Of SSI6 With 2E24 

The 5516 is directly interchangeable 
with the 2E24, although when the 
tubes are interchanged without circuit 
chang'es the 5516 will be operating 
with less power input than the 2E24, 
because the 5516 normally requires a 
higher screen potential. 

When a direct substitution is made 
without any circuit changes, there will 
be a corresponding reduction in power 
output, the efficiency remaining essen¬ 
tially the same, because of the lower 
plate power input. 

To utilize the full capabilities of the 
5516, it is generally necessary to in¬ 
crease the screen voltage of the 5516. 
In sets using a series screen dropping 
resistor, this is accomplished by de¬ 
creasing the value of this resistor, or 
by shunting another resistor in parallel 
with the original one. As high as 250 
volts may be applied to the screen of 
the 5516, this voltage being measured 
when the equipment is properly tuned 
and delivering power to the load. A 
change in the value of the control grid 
resistor may be required in some 
equipments. If this is necessary, a 


lower value of control grid resistor 
will usually be needed. 

When a set is modified for the use 
of the 5516 or designed to use a 5516', 
it is not generally possible to replace 
the 5516 directly with a 2E24. This 
is because the 5516 operates at a some¬ 
what higher screen voltage (above the 
maximum rating for the 2E24) and 
because the 5516 carries higher ratings. 

Typical modifications required for 
control grid and screen grid resistors 
when the 5516 is used in place of the 
2E24 (when the 5516 or 2E24 is used 
as a doubler driver) are: 


Resistor 2E24 5516 

Control-grid 

resistor .... 100,000 ohms 50,000 ohms 
Screen-dropping 

resistor _ 27,000 ohms 13,500'ohms 

(lOw) 

The following data are applicable 
when two 5516 or 2E24 tubes are used 
as push-pull amplifiers: 

Resisfo?' 2E24 5516 

Control-grid 

resistor .... 27,000 ohms 10,800 ohms 
Screen-grid 

resistor .... 12,500 ohms 8,500 ohms 
(lOw) (lOw) 

[Data courtesy Hytron.] 


• The exceptionally high tensile strength of the fabric used in 
PANTHER and DRAGON Friction Tapes makes for stronger splices 
... splices that last longer. This higher quality is guaranteed by con¬ 
stant checks on breaking strength, such as the one for ASTM specifi¬ 
cations shown above* 

PANTHER and DRAGON Friction Tapes also rate high in tests 
for adhesive and electrical properties ... work easily and stay spliced 
in cold as well as warm weather* Sold only through recognized in¬ 
dependent wholesalers. The Okonite Company, Passaic, New Jersey* 
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Designed especially for your sta¬ 
tion, incorporating the recom¬ 
mendations of your consulting 
engineers, JOHNSON phasing 
equipment offers: 

1. Opfimum circuit design, 

2. Heavier components, wider 
range of tuning adjustments. 

3. Individually designed and built 
by E. F. JOHNSON for YOUR 

e)tisting installation, 

4. Automatic switching from di¬ 
rectional to non-directional 
operation. 


The Industry Offers 
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E. F. JOHNSON CO. 


W A SECA, MINNESOTA 


OVER 10,000 

Broadcast 
Communications 
Radio-Television 
Engineers & Executives 
Subscribe to 

COMMUNICATIONS 
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Adverffs/ng pays dividends' 

ABC nei [t^td 
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— M I C O— 

2- & 3-DIMENSIONAI, 

F, I> G It/% V E II 



Permits aecurafe reproduction of 
I hree-dimensionaJ master on any 
of four reduction ratios. 


(U'hl'.'ry. ( nhil n/i rf’/?f;t\VA 

Mico Instrument Co. 

S 8 A THOVVHKIDGE STHKET 

CAMBRIDGE. MASS. 




>a\crQ. 




,PH0!« 


SHIELDED TYPE 

PLUGS & SOCKETS 



S-IOI 


LOW LOSS PLUGS AND 
SOCKETS FOR HIGH 
FREQUENCY CONNECHONS. 

SUPPLIED IN 1 AND 2 
CONTACT TYPES: 

101 Series can be fur¬ 
nished with Va^A ,290', 
5,16'', or Yi" fer¬ 

rule for cable enfrance. 
Knurled nut securely 
fastens unit together, 
Plugs have ceramic in¬ 
sulation and sockets have 
bakelite. Quality con¬ 
struction. Fine finish. 
Assembly meets Navy 
specif) ca Hons. 

For full details and en¬ 
gineering data Qsk for 
Jones Catalog No, 16. 

JONES MEANS 
Proven QUALITY 


HOWARDS. JONES DIVISION 

Cinch Mfg, Cnrp. 

3460 W, GEORGE ST. CHICAGO T8, ILL 
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Greatest Advance in V.O.M. History 


Note These Sensational 
Improvements 

^ Beautiful Streamlined Instrument 


For complete information and technical data write 


THIPLHTT ELEf^TRICAli INGTEVMENT CO* 

BLUFFTON. OHIO 

In Catiada: TrlpltU laitthmeiitB oi Canada. GoorgefowQ, OatAxio 


Large 5j/^ Inch Meter In Special 
Molded Case Under Panel. 


^ Resistance Scale Markings from 
2 Ohms To 100 Megohms — Zero 
Ohms Control Flush With Panel. 


Adapter Prod For TV High Voltage 

Teata Extra I 

TECH DATA 

DC VOLTS 0 3.12.60-300-1200-6000. ..I 20.000 
Ohms Vo.Is 


D C. MICROAMPERES 0-60, a( 250 Mil!,veils 
DC MIUIAMPERES- 0-1 2-13 120. at 2S0 Milhvolis 
D C AMPERES 0-12, dl 2S0 Millivolts 
OHMS: O-lOOO-iO.OOO; 4 A Ohms a( center scale on R 
scale-, A'i Ohms center scale on 10,000 range 
MEGOHMS OMOO (4400-4^0 000 al cenler jcale) 
DECIBELS 30 lo-4 -16, ^30, +44 f56 -^70 
OUTPUT Cfimense' 'n senes with A C Voll ranges 


^ Only One Switch — Has Extra 
Large Knob 2>^'' Long —Easy To 
Turn—Flush With Panel Surface 


^ New Molded Selector Switch — 
Contacts Are Fully Enclosed. 


^ Unit Construction — Resistors, 
Shunts, Rectifier, Batteries All 
Are Housed In A Molded Base 
Built Right Over The Switch ' - 
Provides Direct Connections 
Without Cabling — No Chance 
For Shorts. 


^ All Resistors Are Precision Film 
Or Wire Wound Types — All 
Sealed For Permanent Accuracy. 

^ Batteries Easily Replaced — New 
Double Suspended Contacts. 


TRIPLETT 

Model 630 

$3750 


Dealer Net 


A completBty new Volt Ohm 
Mil-Ammeter that does more .». 


has proved components,, * and 
wilt give a lifetime of sot/sfoction. 


WHEN YOU CHANGE 
YOUR ADDRESS 

Be sure to notify the Subscription Department of COMMUNICA¬ 
TIONS, 52 Vanderbilt Avenue, New York 17, N. Y„ giving the old 
as well as the new address, and do this at least (otir weeks in 
advance. The Post Office Department does not forward magazines 
unless you pay additional postage, and we cannot duplieate copies 
mailed to the old address, We ask your cooperation. 


ELECTRICAL ENGINEER 

Graduate engmeer with several year.? experience m audio develop¬ 
ment work, preferably magnetic recording, wanted for design work. 
Unusual oppoituniLy and permanent position for right person, with 
long-established company, vicinity New York City. Reply giving 
resume of personal data, educational background, experience and 
salary expected. Write Box C 1699, 113 West 42nd St,, N, Y, 18. 


JOHNSON/ INDUCTORS 

A line of air-wound inductors and swinging- 
link assemblies has been announced by E, F. 
Johnson Co., of Waseca, Minnesota. 

Inductors are supported on, polystyrene. 
Available in 150-, 500- and i,000-watt ratings. 



>4EROVOX TUBULAR C>tP4C/TORS 

Du raiiite cased tubular capacitors have been 
announced by Aerovox Corporation, New Bed¬ 
ford, Mass 

The casing material, developed by Aerovox 
is said to provide a permanent rock-hard seal 
heretofore expected only of metal-cased capaci¬ 
tors. 


HYTRON 3B4 V-H-F BEAM PENTODE 

A V h-f beam pentode power amplifier, the oB-^, 
developed to meet U, S Signal Corps applica¬ 
tion requirements, has been announced by Hy- 
tron Radio & ElectroiTics Corp,, 76 Lafayette 
Street, Salem, Mass. A filamentary-type 
miniature, the tube is particularly suited to 
portable/mobile operation from R-M cells or 
ordinary dry cells. 

Instant-heating feature of the 3B4’s 1.25/2.5- 
volt filament is said to eliminate filament drain 
during standby. Full ratings arc applicable up 
to ICO me; as a class C amplifier, the 3B^ tie 
livers approximately 1.25 watts. 

The 3B4 can be used as an r-f oscillaior/am- 
plifiev or frequency multiplier in transmitting 
equipment for civilian light aircraft. 

The 3B4 is through its pilot run and is now 
in regular production. Engineering samnics 
are being shipped from stock 


FURST REGULATED 
BOWER SUPPi/ES 

An elec ironically-regulated power supply, de 
signed to serve as a source of d-c power at 
high voltage and low current, ha:- been an¬ 
nounced by Furst Elcctroifies. 800 West North 
Ave., Chicago 22, 111, 

'hwo or three independently regulated and in- 
dep4tndcntly adjustable outputs are available on 
models 710-2 and 710-3 Regulated output volt¬ 
age U continuously adj'ustable over a range of 
less than 600 to over 1.50G d-e at O-I ma per 
channel 


ENGINEERING RESEARCH 
ASSOCIATES MINIATURE 
VARIABLE CAPACITOR 

A miniature variable capacitor, with a capacity 
of 9 to 585 mmfd per section has been an- 
nounced by Engineering Research Associates, 
Inc., 1902 West Minnehaha Avenue, St. Paul, 
Minnesota 

Capacitoi is said to have less rhan .002 dissi¬ 
pation factor at r-f. lias self-contained dial 
witli micrometer action, May be temperature 
compensated, and made up in ganged or single 
section. 



DAVEN MINIATURE CONTROLS 

A line of miniature attenuators has been an¬ 
nounced by the Daven Company, 191 Central 
Avenue, Newark 4, N. J. 

Types include a ladder type (LA-130) 

with 30 steps; a 2Vt" ladder (LA-745) with 45 
steps; a tee type. 214" in diameter (T-730) with 
30 steps; and a 2'%" tee type for 45 steps. 
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WGN-TV 

SELECTS ANDREW 
TELEVISION TRANSMISSION 
LINE ^ ANDREW 
INSTALLATION SERVICE 



Many of America’s new television stations are selecting Andrew equip¬ 
ment because of the efficiency of Andrew's Hanged coaxial transmission 
line and the added advantage of having Andrew consulting en* 
gineers msfalJ it* 

Because each television installation poses its own different, individual 
problem, those stations selecting Andrew have two big advantages: 
1) they obtain transmission line and accessories specially designed for 
ietertsioTh 3rid 2) specialized Andrew consulting engineers are avail¬ 
able to direct the installation* These engineers have both the special 
instruments and the experience to engineer all or any part of the 
construction of a television station* NO OTHER TRANSMISSION 
LINE MANUFACTURER OFFERS YOU THIS COMPLETE IN¬ 
STALLATION SERVICE! 

Andrew TV transmission line meets official RMA standards and is 
specially designed for television* Mechanically, it’s held to close 
television tolerances assuring an essentially '’flat” transmission line 
system. 

Fabricated in twenty foot lengths with brass connector flanges silver 
brazed to the ends, sections can be easily bolted together with only 
a couple of small wrenches. Flanges are fitted with gaskets so that 
a completely solderless, gas-tight installation results* Markings on 
the outer conductor indicate where twenty foot sections may be cut to 
maintain the characteristic 51*5 ohm impedance, 

WANT A TELEVISION STATION DESIGNED AND 
BUILT—FROM THE GROUND UP? LET ANDREW 
DO IT! 

Write today for full detaili, Andrew will get you on the air. 



Tcici-tfion of WGN-'i'V' - Chicay^o'i 

and most poTverjul television station - 

sltoTung Andres)- 1-5/8 ' flanged lelvylslon trans 

itnssiOtt line. 
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CRYSTAL 

DETECTOR 


SPECIFICATIONS 


spare 

FREQUENCY MEASUREMENTS 
TO 3,000 Me 

F ull advantage of the simplicity of the heterodyne 
method of frequency measurement is taken in this 
frequency meter. With a fundamental range of 100 to 
200 megacycles, accurate frequency measurements may 
be made between 10 and 3,000 megacycles. 

The tuning circuit is our butterfly type with no 
sliding contacts, obviating many of the difficulties en¬ 
countered in the usual tuning elements used in u-h-f- 
equipment. 

A standard plug-in silicon crystal is used as the de¬ 
tector, followed by a three-stage audio amplifier. The 
band width of the amplifier is 50 kc to permit visual 
beat indication even if the signal under measurement 
is unstable. 


For very strong signals beat indication may be ob¬ 
tained either aurally from the built-in dynamic loud 
speaker or visually from the panel meter. For weak 
signals a telephone jack is provided for headset detec¬ 
tion. 

Normally no direct connection to the signal under 
measurement is required, the retractable ‘antenna' pro¬ 
viding the necessary coupling. On weak signals, ter¬ 
minals are provided for additional pick-up if necessary* 

This instrument is finding wide application both in 
the laboratory and in the field where a portable, self- 
contained, stable and accurate heterodyne frequency 
meter is needed for measurements over a very wide range 
of high and ultra-high frequencies, 

TYPE 720-A HETERODYNE FREQUENCY METER $340 


FREQUENCY RANGE — fundamental range of instrument 
is 100 to 200 Me; by harmonic methods measurement 
range is 10 Me to 3,000 Me. 

CIRCUIT — our butterfly tuning unit used in the oscillator; 
crystal detector (with spare); 3-stage audio-fre¬ 
quency amplifier, 

BEAT INDICATORS — built-in dynamic loud speaker and 
panel meter for aural and visual beat indication; 
telephone jack for headset indication from weak 
signals, 

ACCURACY — over-all accuracy is ± 0.1% 

CALIBRATION — main dial calibrated in frequency, each 
division being 1 Me; one-half turn of vernier dial 
corresponds to approximately 1% change in fre¬ 
quency over entire tuning range. 

PORTABILITY — instrument weighs only 27^^ pounds 
complete with batteries. Separate a-c power supply 
may be ordered for a-c operation. 




GENERAL RADIO COMPANY 


Cambridge 39, 
Massachusetts 


Ave., Los Angeles 38 






















KSB 

STL Tronsmitfer 


FREQUENCY UP 6X, (156.75-Mc. to 940.5-Mc.) 
POWER UP 7X (2 watts to 15 watts) 


4X150A 


940 


WATTS 


AT 


5 


M 


ESSENTIAL DATA 
KSBR STL TRANSMITTER 

REL MODULATOR, MODEL 694 
EIMAC 4XI50A. R*F AMPLIFIER 

Useful Output Power.-15 watts 

Frequency 940.5 Me, 

Frequency Stability .002% 

Audio Frequency Response, 

Substantially flat - - - - 50 to 15,000 cycles 

Distortion.- - - - - - .5% Max, 

Noise Level - 70 db below 100% modulation 

.t 100 Kc, deviation 


Here^s a STL transmitter that's in operation on the new 
950-Mc, band, fulfilling all the FCC requirements and pow¬ 
ered by Eimac 4X1 50A tetrodes. It's a part of the studio- 
transmitter-lmk between the San Bruno studios and the 250 
Kw FM transmitter of station KSBR high atop 3849-foot Mt, 
Diablo some 33 miles away. 


REL 

2 WATTS 

EIMAC 4XI50A 

I5WATTS 

EIMAC 4XI50A 

15 WATTS 

MODULATOR 

156 75-*<c. 

TRfPLER 

47025-Mc 

DOUBLER 

9^10 5 Ml 


Eimac 4XI 50A 


The R-F amplifier was specifically designed for the KSBR 
application by Eimac engineers. It is driven by an REL modu¬ 
lator delivering 2 watts output at 156.7-Mc. to one Eimac 
4X1 50A in a tripler stage, which in turn drives a single 
4X1 50A in a doubler stage, providing 15 watts useful output 
at 940.5-Mc, 

The Eimac 4X1 50A is ideally suited for this application be¬ 
cause of its high power gain at relatively low plate voltages, 
ability as a frequency multiplier without loss of amplification, 
low grid drive requirements, and a high ratio of transconduc¬ 
tance to capacitance. It also has the advantage of being phys¬ 
ically small and functionally designed for simple installation. 


General Characteristics 

Heater voltage - -- -- -- - 6.0 volti 

Heater current _ - -.2.8 amps. 

Minimum heating time.30 seci. 

Grid Screen amplification factor - - - - 4.5 

Direct interelectrode capacitance (Average) 

Grid-Plate - - - -.0.02 uuf 

Input.14,1 u;jf 

Output.4.7 

Maximum Raiings 

D-C Plate voliage ------- 1000 volts 

D-C Plate current.- - 250 ma. 

Plate dissipation -------- I 50 watts 

D'C Screen voltage - ----- 300 volts 


Complete data on the Eimac 4X1 50A for STL and other UHF 
applications is available by writing direct. 

EITEL-McCULLOUGH, INC. 

197 San Mateo Avenue, San Bruno, California 

EXPORT AOENTS: Fraiar Si Hanien—301 Clay St-—San FrancTiCO, CftUf. 
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